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This report describes a study to demonstrate the 
effectiveness of applying epidemiologic methods in determining the 
extent of the problem of high school football injuries in North 
Carolina and to interrelate certain variables associated with the 
problem of risk in athletics. It provides a descriptive baseline of 
data on high school football injuries upon which to design and 
evaluate further analytic and experimental study. During the 1968 
football season, a pilot study was performed a) to determine if the 
interview items were yielding the desired information, b) to provide 
a training opportunity for interviewers, and c) to establish a 
workable schedule for interview visits to participating schools. 
During the study years 1969-1972, data were obtained from 8,776 
student athletes at 43 schools. Of this number U,287 were injured. 
Raw data were classified, coded, and placed in computer-acceptable 
form for analysis. Principal findings are summarized that relate to 
distribution of injuries; environmental variables; host variables; 
activity at time of injury; the agent of the injury; coaches* 
background and experience; and data related to type, condition, and 
fit of protective equipment. Data upon which to implement 
countermeasures to protect the student athlete from harm are 
included. Also, a 279-item bibliography is included, and interview 
forms, equipment data forms, coding and classification specification, 
and helmet fit criteria are appended. (PD) 



ERIC 



ED 098 150 

AUTHOR 
TITLE 

INSTITUTION 

SPONS AGENCY 

PUB DATE 
NOTE 

EDRS PRICE 
DESCRIPTORS 

IDENTIFIERS 
ABSTRACT 



us OiPAffTMEMTOF MtAtTN. 

NATIONAL INS T<TUTI OF 
■OUCATION 

TH's OOCu^fNT MAS BftN B0P»O 
OuCED EKACTIT AS MtCClVin F HOW 
THf *»r HSON OH 0«GAN'ZA TION ORIGIN 
ATINO fT PO'NTSOf VtEA OR OPINIONS 
STATED 00 NOT NFCESSA^tiLY AEPf>£ 
SENT O^^ iCiAl NATIONAL JNST»TUTE 0* 
EDUCATION POSlTtON OR POUCV 



An Epidemiologic Study of High School Football Injuries 
in North Carolina - 1968 - 1972 - 
FINAL REPORT 



Carl S. Blyth Ph.D. 
Principal Investigator 

Chairman, Department of Physical Education 
University of North Carolina 
Chapel Hill, North Carolina 

Frederick 0. Mueller Ph,D. 
Director, Football Injury Studies 
Department of Physical Education 
University of North Carolina 
Chapel Hill, North Carolina 



This Investigation was supported by a U.S. Public Health Service Grant 
No. FDAOO032-O2 from the TSnvlronmental Control Administration, 



Ffnnl report funded and distributed by l^S. Consumer Product Safety 
Commission under Contract CPSC-C-7A-18. 



ACKNOWLEDGEMENTS 



The following people have played an active role in this projact: 

J. Robey, Ph.D. 
J. DeWalt. M.D. 
W. H. Peacock, Ph.D. 

B. W. Lovingood, Ph.D. 
R. Stone, Ph.D. 

R. Gay, Ph.D. 

C. Gibson 
K. Kambis 

D. Stroupe 
R. Violettc 

The following organizations have contributed to this project and with- 
out their help the final results would not have been possible: 
North Carolina State Department of Education 
North Carolina State High School Athletic Association 
University of North Carolina Department of Epidemiology 
University of North Carolina Department of Biostatistics 

A special thank you to the coaches, trainers, administrators and football 
participants of the 43 study schools who made it all possible. These people 
devoted time and energy beyond the call of duty and deserve credit for a job 
well done. 



TABLE OF CONTENTS 



TITLE £AG£ 
THE PROBLEM 1*9 

« 

REVIEW OF THE RELATED LETERATURE 10 - ^3 

PROCEDURES 44-60 
THE PILOT PROJECT 61-71 



EPIDEMIOLOGIC ANALYSIS AND DISCUSSION OF THE 

INCIDENCE OF IRJURIES IN HIGH SCHOOL FOOTBALL 72 - 105 



DISCUSSION OF THE ACTIVITY ENGAGED IN WHEN 

IRJURED AND THE AGENTS OF FOOTBALL INJURY 106 - 129 



THE RELATIONSHIP BETWEEN THE TRAINING AND EXPER- 
IENCE OF THE COACHES AND THE INCIDENCE OP INJURIES 
TO THEIR HIGH SCHOOL FOOTBALL PLAYERS 130 - 153 



COMPARISON OF FOOTBALL PROTECTIVE EQUIPMENT 
WITH INJURY DATA AND LIMITED CONTACT WITH 

INJURY DATA 154 - 176 



SUMMARY AND RECOMMENDATIONS 



177 - 184 



CHAPTER 



my 



BtBLIOGRAPHY 



11 

PACE 

185 - 203 



APPENDIX A DEMOGRAPHIC INTERVIEW FORM 



204 - 206 



APPENDIX B INJURY INTERVIEW FORM 



207 - 212 



APPENDIX C FOOTBALL COACHES INTERVIEW FORM 



213 - 216 



APPENDIX D EQUIPMENT DATA FORM 



217 - 219 



APPENDIX E CODING AND CLASSIFICATION SPECIFICATIONS 



220 - 247 



APPENDIX F HELMET FIT CRITERIA 



248 



ERIC 



ill 



ERIC 



TABLE 



LIST OF TABLES 
TITLF. FAgg 



62 



I. Frequency Distribution of Injury to Study Participants 

By Clausi flout ion of School, During Pilot Phaie of 
Study 

II. Frequency Distribution of Injury to Study Participants 

By Race, Age, and Player Status, Ikirlng Pilot Phasa 

of Study ^ 

III. Frequency Distribution of Injuries to Study Participants 

By Major Activity And Honth of Injury, During Pilot 
Phase of Study 

IV. Frequency Distribution of Injuries to Study Participants 

By Type of Injury* And Part of the Body Injured*, 
During Pilot Phase of the Study 

V. Coin)ari8on of Crude Incidence Rates of High School Foot- 

ball Injury Between Selected Morbidity Studies Since 
1933 



67 



74 



VI^ Frequency Distribution of Injuries to Participants 

According To The Type of Injury Sustained 1969-1972 76 

VII. Comparison of the Six Most Frequently Appearing Injury 

Types Between Selected Studies of High School Football 
Injuries 

VIII. Frequency Distribution of Injuries to Participants 

According to the Part of the Body Injured 79 

XX. Frequency Distribution of Injuries to Generalized 

Body Areas ' 

X. Distribution of Selected Injury Types According to the 

Part of the Body Injured 

XI. Frequency Distribution of Days Lost From Participation 

by Injured Participants ®5 

XII. Frequencies and Probability of Differences Between 

Incidence Rates of Injuries to Participants By School 
Classification 1969-1972 88 

XIII. Frequency Distribution of Injuries to Participants 

According to the Month of Activity 1969-1972 89 



83 



Iv 



TABLE 
XXV. 

XV. 

XVI. 

XVII. 

XVIII. 

XIX. 

XX. 

XXI. 

XXII. 

XXIII , 

XXIV. 

XXV. 

XXVI. 

XX\'II. 

XX'/III. 



Frequency Dlatrlbut . Injuries to Participants 
According to Game oi Practice Activity 1969-1972 91 

Frequency Distribution of Injuries to Participants By 

Quarter of Game 1969-1972 92 

Frequency Distribution of Injuries to Participants 
By the Interval Between Injury and Receipt of Medical 
Treatment 1969-1972 93 

Frequenclee and Probability of Differences Between Injury 
Rates of Participants According to Age 94 

Frequencies and ProbablUty of Differences Between Injury 
Rates of Participants According to Time Exposed to Risk 96 

Frequencies and Probability of Differences Between Injury 
Rates of Participants According to Race 97 

Frequencies and Probability of Differences Between Injury 
Rates of Participants According to Grade In School 97 

Frequencies and Probability of Differences Between Injury 
Rates of Participants According to Weigh- 98 

Frequencies and Probability of Dlfferencet between Injury 
Rates of Participants According to Height 99 

Frequencies and Probability of Differences Between Injury 
Rates of Participants According to Player Status 
1969-1972 100 

Frequencies and Probability of Differences Between Injury 
Rates of Participants According to Amount of Previous 
Experience Playing Football 1969-1972 102 

Frequencies and Probability of Difference Between Injury 
Rates of Participants According to History of Prior 
Football Injury 1969-1972 IO3 

Frequency Distribution of Injuries to Participants 

According to Posit i'.n Flayed 1969-1972 104 

Distribution of Injuries to Participants According to 

Practice Activity Kxclusive of Scriimnage 107 - 108 

Distribution of Injuries to Participants According to 

Selected Game and Scrimmage Activity HQ 



ERIC 



( 



TABLE TITLE PAGE 

XXIX. Frequency Diatriuution of Injuries to Pavticlpants 

According to Offensive Play Autivitiea and Per* 

centaget o£ Disability Days of Satven or Hora 1969-1972 111 

XXX. Frequency Distribution of Injuries to Participants 

According to Defensive Plav Activity and Percantag* of 

Di ability Days of Seven - jore 1969-1972 112 

XXXI. Frequency Distribution of Injuries to Participants 

According to Specialty Play Activity and Percentage 

of Disability Days of Seven or Hore 1969-1972 114 

XXXII. Frequency Distribution of Irjurles to Participants 

According to General Classification of Causa 116 

XXXIII. Distribution of Injuries to Participants According to 

Agent of Injury • Blow Fron Object 118 

XXXIV. Distribution of Injuries to Participants According to 

Selected Agents of Injury - Ill-Flttlng, Broken 

or Defective Equipment 119 

XXXV. Distribution of Injuries to Participants According to 

Selected Agents of Injury - Contact With Hard, Sharp or 
Rough Object 120 

XXXVI. Distribution of Injuries to Participants According to 

Selected Agents of Injury - Caught In Or Between Objects 121 

XXXVII. Distribution of Injuries to Participants According to 

Selected Agents of Injury - .Torsion or Twisting 122 

XXXVm. Distribution of Injuries to Participants According to 

Selected Agents of Injury - Stepped On Or In Object 123 

XXXIX. Distribution of Injuries to Participants According to 

the Agent of the Injury - Collision With Object 124 

XL Distribution of Injuries to Participants According to 

the Agent of the Injury - Collision With Person 126 

XLI. Distribution of Injuries to Participants According to 

the Agent of the Injury - Illegal Acts 128 

XLII. Frequencies and Probability of DiCferencea Between 

Injury Rates to Participants And The Age of the Coach 131 

XLIII. Frequencies and Probability of Differences Between Injury 
Rates to Participants And Tie Years of Playing Exper- 
ience of the Coach 132 



ERIC 



vi 



TABLK XHU 

XLIV. Fr«qu«ncle« «nd Probability of W.ff«r«ic«i B«t«««n 

Injury R«t«» to Participants And Th« High School 
or College Playing Exparianca o£ tha Coach 

XLV. Frtqurncy and Probability of Dlffarancaa BaCwaan 

Injury Rates to Participants And tha Position Played 
By the Coach 

aLVI, Frequencies and Probability of DlfferancaS Between 

Injury Rates to Participants And tha Coaching Exper- 
ience of the Coach 

XLVIl. Frequencies and Probability of Differences Between 
Injury Rates to Participants And the Education of 
the Coach 

XLVIII. Frequencies and Probability of Differences Between 

Injury Rates to Participants Having Coaches With Mas- 
ter's Degrees and Those Having Coaches With No 
Master's Degree 

XLIX Frequencies and Probability of Differences Between 

Injury Rate to Participants and Coaches with a Mas- 
ter's Degree In Physical Education versus Coaches 
With A Master's Degree in Other Areas 

L. Frequencies and Probability of Differences Between Injury 

Rates to Participants And The Coaches' Credit In 
Specific College Courses 

LI. Frequencies and ProbaL lity of Differences Between 

Injury Rates to Patt-cipants And The Number of 
Assistant Coaches 

LII. Frequencies and Probability of Differences Between 

Injury Rates to Participants And The Amount of Contact 
Work During the Season 

LIII. Frequency Distribution of Administering Liquids 

LIV, Frequency Distribution of Salt Additive Consuin>tlon 

LV, Frequency Distribution of Special Drinks 

LVI. Distribution of Injuries By Practice Activity Exclusive 

of Scrininage 

LVII Concussions By Position of Victim's Head 



133 



134 



135 



137 



138 



139 

141 

143 

144 
146 
148 
148 

156 

152 



er|c 



vll 

TABU TITLE 

LVIII. Injuritt (Concussions) By Mskc of H«last 

1969-1972 155 

LIX. Head Injuries (Concussions) By mkm of Kelmst 

X971 156- 157 

tX, Head Injuries (Concussions) By Make of Helmet 

1971-1972 157 

LXI. Head Injuries (Concussions) By Hske of Helmet 

1971-1972 158 

LXII. Heaa Injuries (Concussions) By Type of Mount 

1969-1972 159 

LXIII. Head Injuries (Concussions) By Fit of Helmet 160 

LXIV, Head Injuries (Concussions) By Condition of Helnet 161 

LXV. Injury Rates (Shoulder-Girdle) By Make of Shoulder 

Pad 1969-1972 162 

LXVI. Injury Rates (Shoulder-Girdle) By Make of Shoulder 

Pad 1971-1972 163 

LXVII. Injury Rates (Shoulder-Girdle) By Fit of Shoulder Pad 

1969-1972 16^ 

LXVIII. Injury Rates (Shoulder-Girdle) By Condition of Shoulder 

Pad 1969-1972 165 

LXIX. Knee And Ankle Injuries By Cleat Type 1969-1972 166 - 167 

LXX. Knee And Ankle Injuries By Heel Cleat 167 

LXXI. Ankle Injuries By Cleat Type 1969-1972 168 

LXXII. Knee Injurler. By Cleat Type 1969-1972 168 

LXXIII. Selected Schools By Knee and Ankle Injuries 1971-1972 169 

LXXIV. Knee and Ankle Injuries of Schools Wearing Soccer Shoes 
And Fields Re&ur faced 1971-1972 Vs. Knee and Ankle 
Injuries of Same Schools in I9ti9-1970 170 

LXXV. Knee and Ankle Injuries of Schools Wearing Regular 

Cleats And Fields Resurfaced 1971-1972 Vs. Knee and 

Ankle Injuries of Same Schools In 1969-1970 171 



ERIC 



vlll 



TABLE TITLE PACE 

LXXVI. Selected SchooU By Ankle Injuries 1971-1972 171 

LXXVII. Selected Schools By Knee Injuries 1971-1972 172 

LXXVIII. Injury Rates of Schools In Limited Contact Progran 
I97I-1972 Vs. Schools In ReguUt Contact Program 
1971-1972 173 

LXXIX. Injury Rates of Schools In Limited Contact Program 

1971-1972 Vs. Same Schools In Regular Contact Program • 
1969-1970 174 

LXXX. Won-Lost Record of Team Participating In Llmltad Contact « 

Program 1971-1972 Vs. Teams In Regular .Contact 
Program 1971-1972 ^ 175 

LXXXI. Won-Lost Records of Teams Participating In Limited 

Contact Program 1971-1972 Vs. Sane Teams In Regular 
Contact Program 1969-1970 175 



ERIC 



LIST OF FIGURES 



TITLE 

Number of Days Lost Per Injury During Pilot Study 

Contact Program Followed By Study Schools Parti- 
cipating In Limited Contact prograa 1971-1972 



CHAPTER I 
THE PROBLEM 



lOTRODUCTION 

Organized inter scholastic athletics arc an integral part of the educa- 
tional program at almost every school level. As an extracurricular or 
"cocurricular" function, Interscholastic athletic activities have had a 
phenouienal development In number and diversity during the last twenty- five 
years, in^ey have had their greatest development in the secondary schools; 
but have also become prominent at the Junior high and elementary levels, 
especially in the upper grades. There is general agreement among educators 
today on the potential value of these athletic activities to the total 
educational program. In support of interscholastic athletics the Educational 
Policies Commission (68) has stated: 

We believe in athletics as an in^ortant part of the 
school physical education program. We believe that 
the experience of playing in athletic games should 
be a part of the education of all children and 
youth who attend school in the United States .. . 

Wltti this growing interst in sports and their inclusion in the programs 

of more and more schools it becomes increasingly apparent that additional 

consideration must be given to the inherent danger to participants in these 

activities. Athleticf are ha^tardous. In sports requiring vigorous activity 

injuries are bound to occur. However, the organization, administration and 

supervision of all extracurricular activities, including interscholastic 

athletics, ire the direct respor nihility of the school system In which they 

operate and in exercising this responsibility educators should exert every 

effort to assure that the potential for Injury is kept to the absolute 



2 

minimum comaensurate with the values and the benefits of participation. 

One of the primary responsibilities that school administrators, physical 
educators, recreators, coaches and others Involved In "school athletic pro* 
grams must face is that of providing adequate protection and care against 
injuries that occur in these activities* Injuries In football occur much 
more frequently and receive much more publicity than do injuries resulting 
from participation in other athletic activities* In order to meet their 
growing responsibility to protect the athlete, educators must take a greater 
leadership position in evaluating the risk of involvement in sports parti* 
clpatlon, developing preventive measures where applicable, and enforcing 
greater adherence to accepted safe practices with regard to participation* 

Other than the annual survey of fatalities among football players 
conducted by the American Football Coaches Association, The National Federa* 
tlon of High School Athletic Associations, and Che National Collegiate Athletic 
Association, there seems to be a distinct lack of consideration of athletic 
injuries, particularly football injuries, as a significant health problem of 
the schools and of the nation. There Is relatively little data available 
on the extent of the problem of football Injuries, or other sports injuries, 
particularly at the high school level and below. The incidence of fatal 
Injuries directly associated with high school football has been estimated 
at less than two per 100,000 participants annually. Unfortunately, this 
apparently low mortality rate, certainly more apparent than real, has tended 
to divert attention from football and other athletic Injuries as a signifi- 
cant problem. When the magnitude of high school football participation 
across the nation is understood, it is not difficult to accept that the 
problem of football injuries is of significant proportions to warrant addition- 



id 

ERLC 



al study. Tn the United States more Chan 30,000 public and private 
secondary schools field organized football teams each fall with a total of 
some 1.2 million young men participating. Another 70,COO young men parti- 
cipate at the college or university level. In addition, it has been esti- 
mated that some 200,000 boys play football for various cononunity and social 
agencies. It has been estimated that, if the injury ratios available were 
applied itationally, the present Injury problem would represent from 200,000 
to 4,000,000 injuries to football players each fall. Any health problem 
that affects a million young men annually, In which the population at risk 
is rapidly growing, should be the concern of secondary school administrators 
and coaches. 

IMPORTANCE OF STUDY 

In view of these conditions it appeared that the application of a 
technical research method which has long guided the attack on conmunlcable 
and other diseases might be appropriate and useful in determining the extent 
and nature of football injuries. From the application of the method enough 
might be learned to enable changes to be made in athletic programs which 
might reduce the incidence of injury to participants* While its direct 
attention is focused on high school football, the study's methodology and 
results are directly applicable to other levelo of the sport and to the 
injury problem in other athletic activity carried out under the auspices an « 
direction of the school program. 

Football Is a hard, body-contact sport in which injuries and fatalities 
will never be totally eliminated, regardless of what is attenpted to make 
the game safer. It is iiif>ortanC to realize that, while these injuries and 
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fatalities cannot be totally eliminated, they can be drastically reduced 
through a concerted attetnpt on the part of coaches, administrators, and the 
education profession to gait* a clearer understanding of the problem. The 
occurrence of injury in football is, by and large, governed by the interaction 
of several factors. The following are considered to be among the more 
inportant : 

1* Responsible and well- trained coaches. 

2. The condition, maintenance, and quality of protective equipnenc provided 
to participants. 

3. Properly supervised fitting of this equipment. 

4. Adequate supervision and instruction in the tactics, techniques, and 
fundamentals of play. 

5. Strict adherence to the rules of the game directed toward safer playing 

conditions. 

STATEMEWT OF THE PROBLEM 

This investigation was a study of the extent of the problem of football 
injuries in North Carolina high schools. A scientific methodology, descriptive 
epidemiology, directed toward the causes of the injuries, not Just who was 
injured, the diagnosis of the injury, and how soon the injured was able to 
return to participation, was used. 

The purpose of the study is as follows: 
1. To demonstrate the effectiveness of applying a standard health research 

method to measuring the distribution of football injuries, and the 

determinants of the noted distribution, to the problem of risk in 

athletics, specifically liij^h school football. 
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2. To rmLfte the epidemiology of higl ?.cbor ^ for^tball Injuries in North 
Carolina high schools. 

3. To pr *viue a descriptive epidemiologic baseline of data on football 
injuries upon which to evaluate further analytic and experinental efforts 
in solving the problem of prevention or iritlgation of the injury sxper- 
ience of football participants. 

4. To determine the relationship of certain predictor variables aaaoclated 
vith the occurrence of high school football injuries. 

5. To sLudy the relationships of injuries to high school boys participating 
in football and the certification, teaching, coaching, and playing 
experience of their coaches, with a view toward a reduction of the sever- 
ity and frequency of these injuries through a better understanding of the 
coaches' role in injury prevention. 

6. To determine if there is a relationship between types, condition, and fit 
of selected types of football personal protective equipment and the 
incidence of injury to high school football participants. 

SIGNlTICA. ^ jCE OF THE PROBLEM 

It Is considered that the significance of this problem centers on Its 
uniqueness. It is unique in that it Is the first atten|>t to apply accepted, 
proven research design techniques to an increasirg health problem in our 
nation's scSools. It is significant because ir. will, for the first time In 
athletic nedicine research, direct attention to the differences between the 
Injured and the non-injured participant in an athletic activity. Without such 
differential data, the potential for planning for prevention will remain in the 
realm of speculation rather than scientific hypotheses testing. 



At present. It cannot be fttated with any degree of confidence what type 
of background or training a football coach should possess to do a conpetent 
job in our public secondary schools. On the other hand, It nay be <iuite easy 
to list the type of background or training needed for a coach to have a 
winning record. School administrators all over the country would be inter- 
ested in the type of background required for prospective coaches to do a 
conq>etent Job in all areas of coaching, not just in compiling a winning record. 
The North Carolina Study will relate the training and experience of high 
school football coaches to Injury data. Hopefully, this Information will 
indicate the type of training a high school football coach needs to operate 
a successful program. 

In addition to the experience and training of football coaches, the 
Investigators hope to determine what types of football drills and funda- 
mentals were associated with a high injury rate. This problem has never 
been investigated, but it stands to reason that, if a football player is 
taught an incorrect method of blocking or tackling, his chances of injury &re 
increased. Additional research is needed In this area if reliable infer Mtioi. 
is desired. 

The one area in football injury research that has been completely over- 
looked is that of the type, fit, and condition of football protective equip- 
ment. This Is the first study to relate the type, fit, and condition of pro- 
tective equipment to the incidence of injury. Most in4>or tantly , the study 
evaluates not only the equipment of the injured boys but also the equipment 
of the hoys who were not injured. Researchers believe there is a relation- 
ship between protective football equipment and injuries, but the exact 
nature of that relationship has not been established. An exanple would be the 



football helmet: it ha« been held responslhle for many of football's fatal 
Injuries, for the increased head and neck injuries, and for the number of 
Injuries caused by punishing blows delivered by the hard outer shell of tha 
helmet. There la a coin>lete lack of evidence to support these statamanta. 

LIMITATIONS OF THE PROBLEM 

This study was concerned generally with the demonstration of the effective- 
ness of the application of a research methodology, little used in education- 
al research, to an educational and health problem in the public schools. 
Specifically, it was an attein)t to determine the extent of tha problem of 
football injuries in the atate, to provide leads to possible prevention or 
Intervention techniques, and to form a baseline for the analysis of future 
preventive research applications more experimental In nature. 

It is readily admitted that factors other then those mentioned in the 
problem definition of this project may have an in^ortant role In football 
injury causation. As Indicated earlier, however, this study was one of 
hypothesis seeking rather than hypothesis testing and was directed to as- 
certaining from the injured student and others directly involved with the 
injury the frequency of such injuries and the sequences of events resulting 
In injury. 

The randomness of the sample for this study was affected by certain 
admlnistrattve requirements. Also, none of the state's remaining all negro 
high schools fell in the sain>le population. Two schools were lost from the 
study during the pilot phase of the project because of consolidation. Although 
these sampling abberations depart from the more stringent and acceptable 
samplinti Lechniques, it is felt to be coinpensated .or to some degree by the 
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nature of the subject activity under study. Football, Is played In much the 
same manner in every part of the state. The san^le Is large, Is representa- 
tive of most of the student athletes and schools of the state, and should 
reflect the overall incidence of football injuries In North Carolina. It Is 
recognized, of course, that one must use extreme caution In drawing general- 
izations regarding the injury incidence in all of the secondary schools in 
the state on the basis of a student athlete saiif>le from only 43 schools with- 
in a 100 mile radius of the center of the stats. 

As data for this study was gathered by interview techniques, there was 
certainly the possibility of the Interviewer bias. No precautions were taken 
to measure the equivalency or stability of Interviews by either having the same 
interviewer interview the same respondent twice, or by having different 
interviewers perform the same interview on the same respondents. However, the 
investigator had considerable professional and on-the-job training in the use 
of the interview technique, and considerable experience In observing and 
doing interviews with the U. S, Public Health Service's National Health Survey 
and National Health Examination Survey. This experience, to the extent possible 
was passed on during training sessions to other Interviewers on the staff 
of the project. In spite of these precautions, bias may have influenced the 
observations. 

DEFINITIONS OF TERMS USED 

Epidemiology .-- This term was defined by a group of epidemiologists as 
the study of all the factors (and their interdependence) that effect the oc- 
currence and course of health and disease In a population. The general 
definition of the word is a return to the original Greek sol , upon, and demos . 



people. Thus, epidemiology ia the study of health of human groups In rela- 
tion to a total environme.'ic : the ?tudy of human ecology. 

For the purpose of the study, epideniology will be interpreted along 
the general lines of hacMahan and his associates (149) as the study of the 
distribution and determinants of disease prevalence in man. Two principal 
areas are underlined in this definition: (1) The study of the distribution of 
the disease (descriptive epidemiology) and (2) the search for determinants 
of the exhibited distribution (analytic epidemiology). 

Injury . — Throughout this report, an injury will be defined as an injury 
which occurred as a result of participation in an organized football program at 
the high school level, for which professional treatment was received, or 
which resulted in restriction of the boy's usual activity for one day beyond 
the day of the injury. 

Incidence .-- The incidence of new events is a necessary measure in a 
historical or descriptive study in seeking causes that might produce disease 
or physiologic chingc, in estimating individual risk, or in assessing attempts 
at prevention. Incidence will be defined in this study as a measure of new 
cases of injury, disease or other atypical physiologic state related to the 
objectives of the project. 

Protective Football Equipment .-- Protective football equipment in this 
study will include the helmet, shoulder pads, hip pads, and shoes. 

Spearing ." In the North Carolina Study, spearing involves the use of the 
football helmet as a means of punishment to opposing players while they are 
in vulnerable positions. An example would be a boy being tt^ckled by one or 
more players, who is battered by the helmet of yet another oproalng player. 
The North Carolina Study does not consider spearing a fundamental of football. 
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CHAPTER II 
REVIEW OF THE RELATED LITERATURE 
Much has been written with regard to the very broad aspects of the epidemio- 
logy of disease. In addition, considerable attention has been paid by the 
literature to the treatment of "tyjiical" athletic Injuries. The need to 
focus attention on determining the frequency of athletic Injuries has been 
reflected in many atten|>ts to determine the number of injuries on specific 
teams, in certain school districts, or in other defined groups. The review 
of the literature will include a summary of the work done on the application 
of epidemiologic methods to Injury prevention and applicable studies of sports 
mortality an<^ morbidity. 

Application of Epidemiologic Methods In Accident RgMrch 

Any review of the literature pertinent to the application of epidemio- 
logic methods to accident research must begin with the ln|>resslve definition 
of the many aspects of human ecology that are of prime inport to the occur- 
rence of accidents in human populations expressed by Gordon (98). He first 
conceptualized the way in which the epidemiologic method, from its original 
restriction tc conroinicable disease, had been expanded to include chronic 
diseases and the occurrence of accidents in man. It was not well accepted 
before the time of his efforts that accidents would be equally amenable to the 
epidemiologic approach, that accidental injuries occurring in populations 
would conform to the same biologic laws as do diseases and therefore exhibit 
similar behavior. 

It has long been recognized that th« situation cal/ed "good health" in man 

M 

Is brought about by an established and adequately maintained equilibrium 
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between man and his environment. A aignlflcAnt dlaruption of that equilibrium 
is the foundation for dlaeaae or injury. Preventive medicine practitioners 
have accepted for a long time the tenet that disturbance in this balance may 
occur through some characteristic of the host, some action of the agent, or 
some function of the envlromneiiL , but more often than not, chrough a com- 
bination of the three: host, agent, and environment. The 1948 essay by 

■v. 

Cordon on methodology points out the similarities In measurli^ the extent 
• of the problem of disease. 

Logan* 8 (142) discussions on the epidemiology of accidents occurring 
in Birmingham, England In 1952 presented data on 50,000 accidental Injury 
patients treated in the local hospital annually. Sixty-one per cent of those 
Injured were working age males with an average age of thirty-five years. Each 
of these workers had an expectance of an additional thirty years of working 
life. This was extrapolated as fifteen thousand years of working life 
affected each year by accidents in a group of 500 men Injured each week. 

From an epidemiologic point of view, Logan stated that: 

Certain features of orthodox epidemiological 
theory can be transferred direct to the study 
of accidents. The virulence of the noxious 
agent applies equally to the bacterium as to 
the type of roid traffic vehicle, the production 
machine or f:he Inflammable nature of clothing 
fabrics in domestic home bum accidents. The 
introduction of a new virulent agent or some 
combination of agents may cause an epidemic 
of accidents. For example, open gas or fire- 
place fires, together with a change in fashion- 
undergarment —may cause an epidemic of burning 
Injuries in the home. The resistance of the 
host has Its equivalent in the varying liabilities 
to accidents in different age groups or different 
socio-economic groups. The population at risk 
can be conf>uted for different types of accidents. 
For example, the number of workers In industry 
and the number of their accidents; the number 
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of road users and the numb«r of their accidentia* 
There are many similar matters worthy of close 
study in the field of epidemiology. 

Thoin>son and Chaadiera (247) conducted a study of the epidemiology of 

window Accidents at the Brooke Amy Hoepltal during the six-year period 

ending in July, 1952. Ninety- five men were treated at the hospital for 

injuries to the elbow which had protruded through open car windows. Eighteen 

of those resulted In the loss of an arm. The types of Injuries varied so 

widely that consideration of treatment would have covered almost the entire 

field of trauma surgery. The epidemiologic analyses of these data evolved 

from the consideration of three factors: (1) the agent which injured the 

arm, (2) the errtrironment , and (3) the host, in these cases the victim himself . 

The agents causing the injury were: (a) movable objects, 81.5 per cent; (b) 

fixed objects, II. 0 per cent; (c) deceleration, in which the window-frame was 

usually the agent, 2.5 per cent and (d) over- turning, where the agent varied 

greatly, 5.0 per cent. 

No chemical or biological factors were associated with any of the 
injuries, so only physical factors were considered under environment. Ther* 
was a definite seasonal variation in the injury frequency which reached a 
peak, as would be expected, during the summer months when car windows were 
open and arms were resting on windows a greater portion of the driving time. 

With regard to host factors, the study showed that over half of the 
injured had no passengers. The absence of a passenger to help watch the road 
or keep the driver awake appeared contributory. Sixteen per cent of the 
subjects admitted ingestion of alcohol. With respect to any "genetic Inherent 
susceptibility", some eight per cent of the subjects had had previous accidents. 
The characteristics of the host vehicle (whether vehicle is considered as a 
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host, etwiroiiinental factor, or agent characteristic Is somewhat debatable 
even up to the present time) niiglit have been significant. The majority of the 
victims were driving cars In excess of ten years of age. 

McLanahan and Ogllvle (142) In a similar study observing Independently 
u. variety of severe injuries resulting from the contact of pedestrians with 
sharply projecting door handles of autos--whlch projecting door handles caused 
massive damage to soft tissue and bone in various parts of the body-used 
epidemiologic methods to pinpoint the causal agent. The study resulted In 
the design of door handles with a smooth oval surface rather than a sharp 
hook-like protuberance. Such Injuries are now prevented or at least reduced 
In severity. 

Again In 1954 Gordon (97) reported the applicability of epidemiologic 
methods to accident prevention In recounting the results of a study of mortality 
In Massachusetts. The study attenpted to determine, by epidemiologic analysis, 
the features of accident prevention that warranted special consideration by the 
state. Accidents reportedly ranked fourth among causes of death In Mass- 
achusetts during 1946. The state had a considerably lower rate than the 
nation as a whole. However, when accidents were divided Into separate cate- 
gories by place of occurrence, non-motor vehicle accidents in Massachusetts 
accounted for a greater proportion of deaths than In the United States as 
a whole. Rates for accidental death occurring at home placed Massachusetts 
among states with the highest rates with regard to deaths occurring at that 
site. Gordon remarked that severe falls were a function of age and that, 
because Massachusetts had an older population, this In part accounted for the 
fact that falls were the cause of 26 per cent of all deaths In the United States 
but 44 per cent In Massachusetts. The place to direct preventive efforts was 
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clearly determined by the epidemiologic study* 

Greenberg (210) in a study oi pica in relation to lead poisoning in 
children reported 194 cases of pica (a hunger for ordinarily inedible aub- 
stances) among the children examined during 1956 and 1957 under the care of 
child health stations of the New York City Department of Health. Blood con- 
centt^^tlon of lead was determined by examination and laboratory evidence to 
determine the presence of lead poisoning* There were 28 certain cases and 20 
probable cases of lead poisoning. Sixty^five per cent of the lead polaonlng 
was among two and three*year olds, A relationship was shown between the 
frequency of lead poisoning among children living In old tenements and paint 
on the wall and window sills of high lead content. Pica cases living In 
other housing obtained their low lead blood concentrations probably from paints 
on toys which are generally lead- free or at very low concentrations* Epi- 
demiologic study and follow-up coupled with centralized exchange of medical 
and epidemiologic data was demonstrated as a worthwhile measure in preventive 
medicine practice and as a highly satisfactory case-finding technique* 

In the United States, the earliest record of the application of epl* 
demlologic methodology to athletic injury investigation was reported by Haddon 
and his associates (106) in a study of skiing injuries at Mount Snow, Vennont 
In 1961. This study determined certain characteristics of the Injured skiers 
and their equipment to be associated with an increased risk of injury* For 
example, the greater frequency of injuries among females in the study pop- 
ulation was demonstrated to be attributable to the musculoskeletal variations 
in injury thresholds between the sexes, rather than to differences in ankle 
safety bindings. No significant differences were reported between the injured 
skiers and selected control group skiers with respect to height and weight. 
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•kl length, previous akilng experience, or a history of previous skiing 
injury. However, certain interesting patterns did emerge In results reported. 
The snow plow turn group, composed largely of beginners, had the highest 
injury rate, although they constituted only a small percentage of the skiing 
population under study. Females also constituted a disproportionate share of 
those injured. These markedly higher injury rates for two groups of skiers 
suggest that epidemiologic invest igat ion* In accidental Injury causation in 
athletic activities are fruitful with regard to uncovering target groups toward 
which to direct preventive measures. 

An epidemiological study in Norway of acute viral hepatitis among track- 
finders (ski racing over a three- fourteen kilometer course through forest and 
other rough terrain) was conducted by Vellar (263) In 1962. This study docu- 
mented the high Incidence of hepatitis among Norwegian track- finders, amounting 
to fifty per cent of that found in the general population. The majority of 
the cases were judged from the epidemiologic evidence presented to have been 
serum hepatitis, and the mode of transmission was reported in all likeli- 
hood to have taken place by contaminated blood from injured carriers of the 
virus being inoculated Into other conpetitors with similar wounds by way of 
washing water, hand basins, towels and other agents. This epidemiologic inves- 
tigation led to the institution of certain prophylatic measures Including 
better protection against wounds and scratches, hygienic precautions in con- 
nection with washing habits at the termination of races, and personal quar- 
antine of Infected participants. 

A study similar in many aspects to the Norwegian investigation was carried 
out by Porter and Baughman (188) in 1965 with regard to the epidemiology of 
herpes simplex among mrestlers. This study analyzed epidemiologic data of 
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an outbreak of the disease at Dartmouth In New Hanf>ahlre In 1964 and data 
similar In nature from thirty colleges and universities in the Northwest 
United States during that sane year. Extensive cutaneous herpes infections, 
nomet lines called "herpes gladltorlum", developed in seven of ninateen 
wrestlers during a two-week period in 1964. An additional eighty-four cases 
were reported from the other participating schools in the study. The disease 
reached epidemic proportions in two of the thirty schools. For exaa|>le, at 
one school 15 of 60 wrestlers were Infected, and at another, four of 12, 
both within a similar two-week period. All college teams reporting infected 
cases had had previous contact with at least three of the schools reporting 
infection during the season of the investigation. The infection was re- 
ported to have been spread by intimate physical contact. A contributing 
factor was indicated as a break in the skin at the time of contact. Atopic 
diathesis or previous herpetic Infection were not reported as influencing 
susceptibility of an individual to the infection. 

The roost recent study by Kraus at the i?nlversity of Minnesota (131), 
reported applying epidemiologic techniques t:> the study of injuries associated 
with touch football. Data were collected on injuries occurring during the 
intramural touch football season of 1966 from a study pCc>ulation consisting 
of 3,254 participants on 228 teams. A total of 283 Injuries were reported-- 
indlcating a crude injury rate of 8.7 per one hundred players. The Injury 
rate was reported to be correl«ited with the age of the player. Flayers with 
a prior athletic injury experience exhibited a higher injury rate than those 
without such a history. The data presented also suggested an apparent relation- 
ship between previous athletic experience and current injury experience. This 
study demonstrated the applicability of the epidemiologic method of investi- 
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g«tion in the area of team sport Injuries. 

Studies of Mortality and Morbidity Related to Football and Other Athletic 
Activities 

, During the first five years of the tvoitleth century. Injuries result- 
ing from football reached such a magnitude in the nation that severe coi^plaints 
from leading educators across the country reached the office of the President 
of the United States. President Theodore Roosevelt called upon the leader- 
ship of football, principally at the college or university level, to exert 
every effort to make the game safer. 

Since that time, educational leaders, responsible coaches, trainers, 
and interested physicians have made many changes in the rules and undertaken 
many inquiries into the incidence of death and disability doe to participation 
in footUall, 

The earliest study in the area of athletic Injuries was carried out In 
1929 by the Carnegie Foundation for the Advancement of Teaching (38). Several 
athletic activities were covered by the investigation. Football was Indicated 
by the: study as the most hazardous branch of athletics. The study dealt only 
with the problems of athletic injuries at the college level* There was a 
reported incidence of twelve injuries for every one hundred participants. 
The majority of the injuries were fractures, dislocations, sprains, and con- 
cussions. 

In Massachusetts, Burnett and O'Brien (34) conducted a survey of the high 
schools in Mausachusetts to determine the extent of injuries in football. The 
survey encon^)assed ninety- three schools. Ten per cent of the boys who played 
were injured; sprained ankles were the most common injury— injured knees 
were next. Data collected in this study Indicated for the first time a 
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difference In Injury incidence between squedg of differing size. The reports 
showed that in squads of fifty boys or over, the injury percentage was 7.3 as 
coTi|>ared to a percentage of 13.5 among smaller squads. 

In 1932 Stevens and Eastwood (243), working under the auspices of the 
National Bureau of Casualty and Surety Underwriters, condu9ted a preliminary 
study of football injuries in colleges and high schools. Through a question- 
naire reply from seventy colleges and fifteen higli schools, data relating to 
the incidence of football injuries were analyzed and reported. Unfortunately, 
re^>on8es to the high school requests were too few to tabulate, limiting 
analysis to college level participants only. Responses from the colleges 
indicated that the most frequently injured body parts were, in order of 
frequency of occurrence: the hip -thigh-knee area, the leg-foot area, the head 
face-neck area, and the forearm and hand area. For the first in injury 
studies of football, an atten^t was made to assess the most hazardous 
acfciviry within the game. The ^ccVvd ^es engaged in by the injured, in order 
of frequency were: tackJing low, line piung*«fg, being tackled low, blocking 
low, blocking In front, blocking from the side, bl^rcV^lng high, blocking un* 
claasifled, tackling high, and being tackled high, v^. 

A part of one of the nioflt comprehensive studies of athletic tnijur lea 

provided data on football morbidity In 1937. Lloyd, Deaver and Ea,$twV;jd (141) 

%■ 

reported on a national investigation of athletic injuries and repealed se^al 
interesting new facts with regard to football inJurieSe Their study Iry ^ 
dicated that over half of all football injuries occurred before the conqpetltiv 
season actually began. Twice as many injuries were reported as having been 
a result of game activity rather than practice or scrimmage. The most fre- 
quently injured body parts in this study paralleled those reported in earlier 
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studies, as 4 the activj.tteak em/avv^^ ta vhea 

During 19J2 Neilson (169) invuati&u.cd ji jurlefi occurring to football 
players in several high &chool;> la Calitoinla. The puivose of the study was 
to ascertain wi;ether or not the frequency and L>pett of injuries to players of 
given age groups i;ere such an Lu indicate Icn^erlng the age^limlt for football 
participation In California high schools irom tventy-^oiie to nineteen years of 
a^'.e as a measuve to reduce the incidence of jnjury« Results indicated little 
or no ^relationship between a^e «nd type ^ c li^c!riousaess of Injury* In addition, 
it was considered by the author th^t before age of players coul<t be determined 
as a factor related to liijui.-y causation, true relationships between age and 
other factors possibly related to Increaijod risk, such as exposure, must 
be controlled lor. 

During the next two decades, many additional atteRf)ts were made to study 
the occurrence of football injuries at the college and high school level 
(6, 32, 57, 86, 109, 132, 181, 254). The studies have reported ntich the same 
thing with regard to the most frequently injured body part, the general foot- 
ball activity engaged in by the victim at the time of the injury, and the most 
frequently injured player with respect to position played ii^en injured. Also, 
most of the studies carried out during the years between 1940 and the present 
have used a questionnaire request for injur>^ inrormatlon from specific schools, 
or they have conducted a retrospective review of charts or records at a single 
school over a period of several years* 

This area of the literature review will confine itself to only those 
projects which have unearthed new Inforipation on the character or nature of 
football injuries, or v/hich have demonstrated the application of new or 
innovative approaches to research design in the area of football or other 
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athletic injuries. 

The North Carolina Study conducted by Henry (115) is representative of 
the type of morbidity investigation carried out during this time. This study 
reported a questionnaire response of 30 of 150 high schools in the state 
requested to submit a report on each participant Injured during the fall of 
1948. One thousand and nine such injuries reported resulted In an Incld^ce 
rate of 1,2 per cent. For the first time, an atten^t was made to base the 
Injury rate on a measure of exposure. Exposure was defined a£ one pleyy y 
dressed in football gear for one day . By dividing exposures Into the number 
of reported Injuries, an Injury rate was calculated. The Investigation con* 
firmed earlier studies with respect to the most frequently Injured body part, 
type of injury, and activity engaged in at the time of the Injury. It con- 
firmed earlier studies indicating a much lower injury rate In the larger 
schools conpared with smaller schools. 

The continuous survey of football fatalities by Blyth and Arnold (24) 
is the most significant atten^t to collect, analyze, and disseminate mor^ 
tality information with regard to football at all levels-* col lege, professional, 
high school, and sandlot. Their survey, continuous since 1931 — with the excep- 
tion of 1942, has been under the direction of Marvin A« Stevens, Floyd R. 
Eastwood » and since 1964, Carl Blyth, and David Arnold. During the past 
37 years, fatalities attributed by the survey directly to participation In 
footbalX have averaged 18.7 per year--less than three per 100,000 participants 
since 1931. Data for the survey is obtained fro*n a number of different sources; 
high scHoOl athletic association executive officers, high school and college 
coaches, athletic directors, school administrators, phy.ilcians, and a national 
newspaper clipping agency « 
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Caution nust be exercltftd In the use and Interpretation of the data. 
For «x«ii|>le, the report ahovs an Incr^ee of ov«r 60 per cent In the incldoice 
of fatelltlea between 1967 and 1968; it aasociatea tha relatively high rata 
of death with activities such as tackling or being tackled. However, a 
significantly large parcentage of the fatalities— almost 30 per cent— are 
unknown as to the activity engaged in. 

Fatal injuries in competitive sports in New York City during the 32- 
year period from 1918 to 1950 inclusive were reported by Gonsales (95) by 
£r agency of occurrence in eleven sports. The purpose of the study waa to 
determine the type and frequency of the fatal injuriea and correlate th«a with 
the particular kind of athletic activity. Deaths were categorized as followa: 
(a) sports characterized by body contact; (b) sports in which missiles are 
thrown, driven, or batted; (c) sports In which falls ?rom some height night 
occur, and (d) sports involving aquatic competition. When all deaths were 
evaluated regardless of category, there were 43 fatalities associated %»lth 
baseball; then next highest with 22 was football. However, in those sports 
characterized by body contact, football was the moat hazardous; boxing and 
wrestling were a distant second and third, unfortunately autopsy records 
indicated that acute, subacute, or chronic focal infection followed by some 
form of generalized sepsis was a frequent cause of death in the Injuries 
reported during the earlier years of the data file. Since the introduction of 
the sulfonamides and the antibiotics, there has been a marked reduction in the 
incidence of fatality due to infection. The Gonzales report concluded that 
in thirty- two years, boxing con|>etition had produced fewer deaths, in pro- 
portion to the number of participants, than occur in baseball or football, 
and far fewer deaths than result from dally accidents. 
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Clark <42) rcconnended , In his contribution on the calculated risk of 
•port* fatalities, that the risk of fatalities In a given sport be Judged 
against the spoxta purported benefits. He describes a quasi- statist leal method 
for equating the exposure of football age youths to fatalities due to other 
causes in "dally living" (e.g., motoring, falls at home, etc.) and demon- 
strates that the relative risk based on nan-hour exposure are approximately 
the same for the candidate for football activity and the same boy In his 
"dally living" environmental exposure to other causes of fatality. An exposi 
approach was used recently by Llndeman (139) to focus public Attention on the 
problem of football fatalities In high school. While hesitant to include 
an "outcry" type editorializing on sports injuries, one must give Just credit 
to its analytic aspects. His r^ort suggests several points of direct 
interest to the football Injury researcher. Interestingly, all three of the 
young athletes described In this story died as the result of a brain or head 
injury; all three had sustained a prior head Injury of reportable conse- 
quence: in addition, all three were beyond medical help within minutes of 
their Injuries. Llndeman raised questions about the validity of long held 
"truths" regarding certain safety practices, e.g., the availability of 
medical resources at the site of games, standards for permitting re-entry 
to play after a head injury, and the protective adequacy of current football 
headgear. 

The relation of age and experience In athletic activities to Injury 
experience was first approached by Hlbbert (116) In 1950. Data on 46,824 
athletes in four selected states — one in the Pacific Northwest, one in the 
Rocky Mountains, one in the Southwest, and one In the South — were evaluated. 
Particular attention was paid to age and playing experience. Football accounted 
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for 86.3 per cent of all athletic Injuriea. Of th«-se, tabulations indicated 
that the 16-year old was five times more likely to be injured than the 18- 
yaar old. Tliis phenomena was attributed to the narked physical changes that 
occur between age 16 and 18. With regard to experience, the data ihowed a 
decreasing frequency of injury corresponding to Increased number of years 
of playing experience. Data on injuries for the study were obtained from 
Insurance benefit claims of the Security Life and Accident Coii«>any. 

Tabral: (246), in 1963, made a very interesting conparlson between the 
risk of disabling injury in high school football and underground coal mining, 
America's most hazardous industry. Data on football injuries during 1962 
in one private and one public Hawaiian high school were conpared with injury 
rates In several high-risk occupations such as logging, underground mining, 
and construction, to evaluate the hazards of disabling injury in football. 
Standard formilae from the American Standard Method of Recording and Measuring 
Work Injury Bq>erlence, Code Z16.1- 1954 were used. 

With this method it was revealed that the disabling injury experience 
during football practice and game play, and game play only, was several 
hundred times greater than the published rates for several hazardous Indus- 
trie8--in fact, almost 14,000 times higher for game play alone, coitparcd with 
the highest reported industrial rate of injury—that of underground coal mining. 

The Hawaiian Study also first reported data on the relationship of weight 
of players and Injury experience. The conclusion was reached that weights of 
players sustaining severe or nultlple Injuries did not differ significantly 
from the mean weights of their teams as a whole. 

An investigation of the number and nature of athletic Injuries occurring 
in the Edmonton Public School System was reported by Mendryk and Dlckau (156) 
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In Canada for 1966 and 1967. In that itudy an injury vat daflned «• one that 
occurred during regular physical education class, or during supervised intra- 
mural or extranural athletic activity. However, in athletics the greatest 
risk of injury reportedly was among participants In gymm sties, a departure 
from published results of any morbidity studies in the Itolted States. The 
higher rate of 21 per cent for gymnastics, as opposed to 18 per cent for foot- 
ball is certainly a reflection of the greater degree of ea|>hasls and level of 
participation In gyimastics in that country as conpared to the United States. 

Recording data on 250 Clark Air Force Base football players in the Far 
East, Allen (5) reported 111 "major** football injuries. "Major" was defined 
as "disabled for one week or more following injury." The knee was the most 
frequently injured area, and sprains were the most frequent type of injury. 
Thirty-eight players were hospitalized; 22 players were operated upon, and 
65 players received injuries so severe that th^ were unable to finish the 
season. Three sustained injuries preventing their play forever. There were 
no deaths due to football Injuries during this time. The classification of these 
Injuries and their grading by degree of severity was accoiq>lished through the 
use of the AMA's standard nomenclature of athletic injuries (11). This 
appears to be the first such use of that nomenclature. Allen's report was 
an entirely descriptive, clinical , case study with no atten|>t to ascertain 
the cause of injury. However, the author made reference to several multiple- 
area injuries and related the "suspicion" of a causal relationship between 
the rather minor, non-disabling injury occurring first, and then the major, 
disabling injury. 

In addition to the cited investigations of "athletic injuries" or foot- 
ball injuries, there have been a great number of studies directed toward ob- 
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talnlng more definitive information about specific types o£ injuries or 
Injuries to specific body parts (73, 170, 182, 206, 207). 

Alley (6), in 1964, described the results of analysis of data on foot- 
ball injuries, with particular reference to the low incidence of head and neck 
injuries. Some 19,413 high school players made up the group of subjects 
onong whom 4,829 were injured. Only seven per cent, or 377 of these injuries 
were to the head or neck. The author went on to conclude that factors res- 
ponsible for head and neck injuries included improper fitting of headgear, 
the practice of "spearing", violations of basic fund«nentals o£ football 
technique, and the inadequate physical conditioning of players. It was re- 
ported that over 60 per cent of players receiving head injuries and 44 per cent 
of those with neck injuries were coached to "spear** or to use their helmet- 
protected heads against the bodies of their opponents. This report also noted 
that 35 per cent of the boys "spearing" were hitting the opposing player 
below the belt with their helmet, a practice very frequently associated with 
injuries sustained from contact with an opponent's knee. 

The incidence of cerebral concussion sustained by athletes participating 
in Intercollegiate football was studies by Dickinson (60) during 1966. This 
study utilized the classification of cerebral concussion by grade of severity 
as recently defined by a subcommittee of the American Medical Association's 
Committee on the Medical Aspects of Sports. A cross tabulation consisting of 
information on location of blow received, grade of severity, conditions present 
at the time of the injury, player's position and activity, history of prior 
episodes, and management of the Injured athlete was used In the analysis of 
results. These data showed that the predominating causative instrument of 
Injury was an opponent's knee or helmet, followed distantly In frequency by 
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contact with the turf or playing surface. Mention was made of the fact that 
five per cent of all cerebral concussions suatained in gaiae activity occurr^ 
during kick-off. Further, the report asserted that it was apparent that a 
young man who had sustained one cerebral coneueaion was more likely to sua- 
tain another. This was evidenced by the significantly greater percentage 
(40 per cent) of the athletes who suffered concussion that had had a previous 
concussion. 

Schneider (222) reviewed data concerning football injuries of a very 
serious or fatal neurosurgical nature during a five-year period from 1959 
through 1963. From a questionnaire survey of the Harvey Gushing Society and 
the Congress of Neurological Surgeons, reports of 223 such cases were received 
and evaluated. Returns represented a questionnaire response of 61.9 per cent. 
All of the returned questionnaires admittedly did not include all such cases 
seen by respondents because of lack of cross diagnosis indexes, file purges, 
and other factors. One hundred and forty-one, or 62.6 per cent of the severe 
injuries occurred to high school players. Of the total, 88.2 per cent of the 
fatal or serious neurosurgical injurie.i occurred in players reportedly well- 
equipped with protective gear. There were 11 skull fracturnt with four deaths, 
five extradural hematomas with four deaths, 69 subdural hemotomas with 28 
deaths, 14 intracerebral or intraventricular hemorrhages with eight deaths, 
and 17 pontine lesions with 16 deaths. Schneider's report indicated that, be- 
sides the skull fractures, other lethal lesions occurred as a result of direct 
transmission of force to the intcrcranial consents, intiraatlng strongly that 
the plastic football helmet did not offer adequate resiliency to dissipate 
energy. In addition to, the craniocerebral injuries, there were 78 spine and 
spinal cord injuries with 16 deaths. Most of the injuries were fracture-dls- 
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locations of the cervical spine. By far the m^nt uragic group of cases were 
30 youths whose fracture-dislocations resulted in innediate, con^lete, per- 
manent quadriplegia. Eighteen others had partial neurological deficit and 
another eight, residual deficit. 

In his discussions of the mechaniints of spinal injury, Leldholt (136) 
reports on the likely contribution of the helmet and faceguard In causing 
hyperextension injury to the cervical spine. His assessment of the new type 
football heLoet with a tight chin strap and faceguard that mcnres as a unit with 
the head can be demonstrated as an effective lever system which from the atlanto- 
occipitfil joint fulcrum. This can transfer the force delivered to the front 
of the helmet or gtAard to the neck and in doing so Increase the force by as 
much as 100 per cent. The inevitable injury Is to the cervical spine. 

The most recent report of the frequency of head and neck injuries In 
contact sports was an effort by Snook (238) to evaluate field injury reports 
at the University of Massachusetts during four years of football and two years 
c£ hotkey, basketball, and lacrosse. For *-he first time, the head was In- 
dicated as the roost frequently Injured body part among football participants. 
Head injuries were followed by knee Injuries and they. In turn, were followed 
by neck injuries. The definition of an injury during this Investigation was 
one which entailed the loss of at least one day from activity. 

Other than the head and neck, and that principally because of the over- 
whelming number of deaths related to such injuries, no other anatomical part 
of the athlete has been given as much attention as the knee (193, 206, 270). 

Most of the published material related to knee injuries is clinically 
or treatment oriented. Other than inclusion of the knee in the study of all 
types of athletic injuries, some interest has been shown in the area of long 
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term effect of knee trauma ^ and the effect of certain devices and materials 
In ellminatlnR or minimizing knee injury 9 or the frequency of knee injury • 

McPhee (148) at Princeton^ analysed data on 760 Individtials from the 
classes of 1934 through 1956 who had played varsity or Junior varsity foot* 
ball at that institution. The group had sustained 211 knee injuries exclusive 
of minor lacerations and contusions • One hundred and nlnety*four of these 
kn«^e cases responded to a mailed questionnaire regarding their Injury, Thirty* 
one of the men had sustained more than one trauma to the knee. IWenty-^four 
were injured twice; five thrcu times; one four times i and one^ five times. 
The knee Injured was almost equally divided bilaterally; 94 right and 100 
left* Twenty-one per cent of the 194 injured knees reportedly had given 
their victim some noteworthy annoyance after five to 27 years from graduation* 

Similar results of the long-term effect of football knee Injuries was 
reported by Rail (200) and his associates .1.; a study of 205 former University 
of Missouri football players asked about later physiologic or medical problems 
related to knee injuries su£:t2lned as accive players. A surprising 51.2 per 
cent of the men indicated a history of knee Injury , and all but one reported, 
persistent symptoms. An attempt was made to correlate the persistent symptoitis 
with radiographic findings. Forty-four subjects with a multiple knee injury 
history volunteered for this part of the study. Of these, 84 per cent had 
x-ray evidence of joint pathology , of reportedly particular significance, and 
this In an age group in which degenerative changes are not usually seen* 

As mentionedi several studies have been carried out in recent years with 
respect to the relationship of knee Injuries and external factors such as 
types of cleat:^ (118), ankle taping (267), and artificial turf (268). 
While a great deal of data has been, and is continuing to be, accumulated in 
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these areas 9 as yct| wlthouC carefully controlled study and compatible design 
technlques-'partlcularly with respect to the definition of a knee Injury- 
very little reliable data for analysis Is available upon which to base any 
conclusions. 

Interest and active research application In the evaluation of the use 
o£ mouth protectors has been a very Important contribution to athletic safety 
in the past twenty years* Generally p three concerns have been evidenced In 
this a; ua. Firsts the reduction of dental injury by protective devices for 
the oral cavity. Second^ the possible role of the mouth protector In the 
prevention or mitigation of severity of concusslve brain trauma. And^ thirds 
the acceptability of these devices by the players themselves* 

Banks (18) » in 1960, reported that 3^694 college players who did not 
wear mouth protectors sustained 586 tooth Injuries ^ of %ihich 170 required 
brldgework« All these players studied wore either alngle or double bar face^ 
guards • 

In 1962 9 Stevens (244) with the Spokane District Dental Society conducted 
a study of mouth protectors used by football players on Junior and senior high 
school teams in Spokane » Washington « From results of a mall^out questionnaire 
to 1^124 schools 9 the average number of tooth injuries per school was .63 ^ 
with .27 chipped^ ,16 broken off^ and «10 lost. The schools equipped with 
mouth protectors had an Incidence rate of ^01^5^ compared to a rate of ,0309 
for those without protectors* Of all players wearing mouth guards ^ 26,2 per 
cent were custom made^ 50 per cent mouth-f ormed^ and 23 per cent stock type. 
Although the difference was not reportedly greac^ the custom made protector 
had the highest accident experience. 

Such divergent results as these ou the potential of mouth protectors as 
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injury preventive methods or devices are exeuipUry of the dichotomies of 
results that are very common in the athletic injury literature. The widely 
differing results are due, for the most part, to rather poor quality research 
applications, lack of uniformity of injury definition and classification, and 
low levels of reporting or response* 

Hickey and his associates (117) used cadavers to determine the relation 
of mouth pt tectors to cranial pressure and deformation in 1967. An attempt 
was made in this study to test the effect of a mouth guard on the trans- 
mission of force from a blow on the chin. Earlier work by Guardjian (100) 
indicated that deformation of bone and the resulting intercranial pressure 
would be similar in the living skull to that of a f.adaver. Tbj mouth pro- 
tectors tested were similar to those in common use in football at the time. 
As the primary cause of brain concussion is stress in the brain stem area 
produced when dynamic pressures are set up in the cranial cavity, the level 
of that pressure is relevant to possible concussive injury. Results of this 
work indicated that both intracranial pressure and bone deformation were re- 
duced with the utilization of mouth protectors. Thus, the conclusion was 
made that mouth protectors in football may be instrumental in prevention of 
brain concussion as well as mechanical injury to the teeth or oral tissue. 

Opinions of high school football players concerning mouth protectors were 
studied in 1962 by Rosenberg (213) in five parochial schools in Washington, 
D. C, The study attempted to determine: (a) the 4egree of use of protectors, 
(b) problems associated with their use, (c) differences in acceptance in latex 
and vinyl custom made devices, and (d) whether use of protectors could be 
predicted from responses to pre-season questionnaires. 

Results Indicated that more than half of the boys wore their mouth pro- 
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tectors '^practically always or always** during games > Only 22 per cent re* 
ported no troubles associated with wear. The most coninon troubles were inter- 
ference with breathing or nausea and gagging. No significant differences 
were reported between the groups wearing vinyl or latex protectors with res* 
pact to use^ trouble in wearing^ or opinion of protection afforded* The 
attitude of coaches was cited as playing an Important role in the acceptability 
of various high school football groups*. 

Heart disease is not ordinarily a consideration in athletic medicine, 
except as a cause for restricting participation In certain activities. How- 
ever, with the awareness of the possibility of inj*^ tc\ ^he haail: by a blow 
to the anterior chest wall In contact sport » physicians have been concerned 
to some degree with cardiac trauma as a possible athletic Injury. 

Rose (212)^ in 1966, reported a case of cardiac contusion associated 
with a fractured sternum as a result of football trauma. The fatal case was 
reportedly the result of **spearlng** or the act of using the head as a bat** 
tering ram against the injured 's chest. Combs (46) reported a similar fatal 
traumautlc heart injury when a twenty-five-year-old negro athlete sustained 
a blow from a helmet on the anterior chest wall* His report recommended 
awareness of the possibility of cardiac trauma in football and the fact that 
obvious symptoms of musculoskeletal Injury often mask the underlying cardiac 
trauma. 

In an analysis of forty-four cardiac deaths among football players during 
the period 1961-1967 « Rose (211) found that 88 per cent of the victims were 
between 14 and 19 years of age. Thirty-six occurred during spring practice. 
Twenty-Height occurred during conditioning exercises before practice sessions. 
Only eight died in a ball game situation. The age of the victims in the fatal 
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cases were felt to Indicate rheumatic fever and congenital defects as prime 
etiological factors. A case was made for prevention of all these deaths by 
proper pre-season classification, early diagnosis, and adequate treatment. 

As has been pointed out earlier, current data indicates that the in- 
cidence of death in organized college and high school football is conqparative- 
ly low. However, several deaths each year are due to heat stroke and must 
be considered preventable. 

According to Murphy (165), of 30 deaths among high school football 
players during 1960-1962, five or 16 per cent were due to heat stroke. Heat 
stroke is defined as a failure of the sweating mechanism characterized by 
rapidly rising Jody temperature and unconsciousness in the presence of warm 
dry skin. As body temperatures reach 105 degrees, irreversible changes occur 
and death nay result. The most effective ways of preventing heat stress 
Involvement were reported. 

The effects on thermal balance and energy cost of wearing football 
equipment during exercise was reported by Fox and his associates (85) in 1962* 
Central core temperature, energy costs, pulmonary ventilation, heart rate, and 
sweat loss were measured on five volunteers during a treadmill run of 20 
minutes at six miles per hour In both football gear and in loose fitting 
hospital scrub suits. The marked hyperthermia which was noted while the 
subjects wore football gear as opposed to the scrub suit was ascribed to two 
factors: (1) the loss of over 30 per cent of the ^evaporative surface as a 
result of the additional clothing and gear, and (2) the added 14.7 pounds of 
weight of the uniform and equipment which Injrensed the work load. It was con- 
cluded from the results of the study that running at six miles per hour In 
football gear produces significant Increases in central core temperature. 
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sweat loss, and heart rate over that produced while working at the same level 
In a light hospital scrub suit* A period of acclimatization to heat with a 
gradual Introduction of full football equipment was recoimended under high 
teiq>erature and relative humidity conditions. 

The Last Section of the Literature Review Will Cover the FollowinR Two Areas; 

1, Football studies that have looked into the relationship between the coach's 

background and football injuries; and 

2. Literature related to football protective equipment and injuries. 

Coach's Backf^round and Football Injuries 

In 1937 Lloyd ^ Deaver> and Eastwood (141) reported on football injury 
research done by themselves and by others (86» 98* 27)* This national survey 
r#commended that improper leadership accounted for a large nuiid>er of football 
injuries. They also recommended that, when the following factors are in effect, 
the number of accidents and days lost will be lowered: 
1« Three years or more of playing experience by the head coach* 

2. Nine years or more of coaching experience by the head coach. 

3. Employment of football coach for football And some other sport. 

4. Six to eight days of preseason training before the first squad scrimmage. 

5. An average of not more than thirty minutes devoted to football scrimmage 
^ach day. 

6. A medical examination given before or during preseason training. 

7. The athletic association paying all the costs incurred in the treatment 
of injuries occurring while students were playing in interschool games. 

Harman (111) conducted a study In 1933 which gave added emphasis to the 
Importance of the coach in the overall athletic program. It was his feeling 



34 

that the coach should be given more responsibility for the proper education of 
his players and not as much responsibility for their winning games. A 
questionnaire from fifty-eight school athletic administrators, who rep- 
resented most of the states , was compiled and the results were put into a 
number of final conclusions* The main point? The athletic admlalscrators 
believed that coaches should be held responsible for other areas of more 
ifl^ortance In their programs and not Just for winning games. The other areas 
Include (1) sanitation and mental hygiene in the dressing room^ (2) time 
allotment to football practice, (3) proper division of daily practice time 
in football to fundamentals, scrinmage, and lecture, (4) coaches* method of 
teaching the game, (5) attitude of the coach during the game, and (6) 
cleaning the dressing room after every practice* Herman concludes by saying: 

In conclusion, the most sane attitude toward 
athletics Is that ve consider the athletic 
program to be an educational program. 

Coaches who are promoting an educational program 
in athletics should have the whole*hearted 
support of their superiors, regardless of 
the percentage of games won. 

Again, in 1944, a study by Jackson (125) pertaining to the health practices 
in inter scholastic athletics in Illinois came to the conclusion that the 
training, experience, and attitude of the coach was the first lispottant health 
element in athletics. It was also concluded that the training of coaches, 
particularly as related to health practices, was Inadequate. With today's 
emphasis on hiring coaches with winning records. It is obvious that Jackson's 
recomnendatlons were not taken seriously. 

In a study of football injuries in North Carolina high schools in 1948 
by Henry (113), a portion of the research was involved with the coach. It 
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was found that there was a difference In the types of college degrees held 
by the coaches. Most of the larger school coaches had degrees in physical 
education, while over half the coaches in the smaller schools did not have 
degrees in physical education. Henry did not relate training of coaches to 
injury rate, but it was interesting to note that the smaller schools also 
had the highest percentage of injuries per exposure. In his reconmendatlons 
Henry pointed out the large number of injuries received to the leg and foot 
when blocking, and stated that better instruction in how to block was needed. 

An editorial written by Charles G. De Shaw (58) in 1950, which was not 
based on any research or fact, stated the need for more adequate regulations 
in regard to conqjetitive athletics. It was his belief that many schools, 
due to inadequate budgets, were forced to hire inexperienced physical educa- 
tion teachers as coaches, or coaches who did not have any physical education 
training. De Shaw also stated that each school should provide a sufficient 
number of adequately trained coaches for proper supervision during practice 
and games, but he did not say what constituted an adequately trained coach. 
He did go on to say that coaches should have training In first aid. That 
many people feel the coach to be an important preventer of injuries is shown 
in the following quote: 

The welfare of the participant in Inter- 
scholastlc athletics is in a large way 
in the hands of the school administrator 
and the coach of the sport. If the educa- 
tional philosophies of these two persons 
are in keeping with modern thinking in 
education, the health and safety of the 
player may be adequately protected. (37) 

Many people believe the above to be true, but in reality a coach had 

better think about his won and lost record if he hopes to keep his job. 

Allan J. Ryan (214) discussed the establishment of a Coninittee on Injuries 
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in Sports in a paper written for the American Journal of Surgery In 1959. 
One of the main points brought forth In this paper was the cooperation of 
the Ainerican Medical Association and the National Collegiate Athletic Associa- 
tion in the development of "The Bill of Rights for the College Athlete." The 
section on coaching was developed for college athletes, but it could very 
well be of more importance in a secondary school program. The role of the 
coach as a leader in protecting the safety and health of the athlete was 
pointed out, along with the ability of the coach to give proper technloal 
Instruction. In this article, as in many before, the coach was characterized 
as a major factor in Injury prevention; however, nothing was said about 
the coach's education, experience, or training. 

Three basic areas of athletic injury prevention were mentioned in an 
article by Brashear (28) in 1959. Brashear agreed with others when he stated: 

The first, and probably the most Inportant, 
is the selection of the coach. The head 
coach is the number one preventer of serious 
injuries in athletics. 

He went into a little more depth in this area when he mentioned the coaches' 
responsibilities as including: (1) the preparing of facilities, (2) the buying 
of protective equipment, (3) the fitting of protective equipment, (4) the teach- 
ing of players how to wear protective equipment, (5) the teaching of funda- 
mental skills, and (6) the proper physical conditioning of the players. 
Brashear believed that, if a school system did not have the funds to hire a 
coirpetent coach, they should not have a football program. 

One of the better studies in the area of football Injurl s and coaching 
was completed by Conrad (48) in the Pittsburg, Pennsylvania, area in 1966. 
His hypothesis stated that the preseason training techniques used by coaches 
of western Pennsylvania were detrimental to the physical well-being of the 
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athletes. In order to test his hypothesis, he sent a questionnaire to the 
football coaches in the area around Pittsburgh. Sixty-four of the coaches 
returned the questionnaires. Conrad found that 45 per cent of the coaches 
did not have any acclimatization program, and 82 per cent scheduled practices 
during the wannest part of the day. It was also revealed that 45 per cent 
of the coaches did not permit their players to drink water at any tine during 
practice. In addition, the coaches who did allow water breaks during practice 
did not allow an adequate amount. Based on the findings of his study, Conrad 
concluded that a majority of the coaches in this area of Pennsylvania were 
using training techniques detrimental to the physical well-being of their 
athletes. 

The responsibilities of the football coach were presented In a paper by 

Shaughnessy (229) in 1966; Shaughnessy said that the main responsibility ^' 

the coach was in prevention. Preventive measures, according to Shaughnessy, 

would include providing (1) proper practice facilities, (2) proper physical 

examinations, (3) purchasing and fitting of protective equipment, and (4) 

the teaching of proper fundamentals. Most of these statements may be valid, 

but there is no concrete evidence to support them. The writer made a number 

of other statements most of which had been made before but which are not 

known by empirical data to be true. A good example would be the following: 

This head-on type of blocking and tackling 
technique has probably been responsible 
for more serious football injuries and deaths 
tban any other. (129) 

Many people think this to be true, but nobody knows it for fact. It may 

well be that the head-on type blocking and tackling is, in fact, the safest 

method of executing these fundamentals. 
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Protective Equipment and Football Inlurles 

As stated in the beginning of this chapteti loany studies have been 
conducted in the area o£ athletic injuries , but nothing has been done In the 
area of type» fit^ and condition of protective equipment related to Injuries^ 
This section of the literature review will cover what has been written about 
football protective equipment. 

In a study by Lloyd » Deaver, and Eastwood (141), which was mentioned 
previously in the section on coaching experience , they found that improper 
equipment in the high schools accounted for «6 per cent of all accidents 
and that lnq>roper equipment in the colleges accounted for 6 per cent of the 
injuries. They did not define what they meant by the term» Improper equip-* 
ment. 

Football protective equipment was kept in the background until 1959, 
when people concerned with football injuries put more effort into the idea 
that protective equipment might play an lfiq[>ortant role in the prevention of 
injuries. In their paper on protective football equipment, published in 
1959, Rachun and Kavanagh (199) described new football equipment and dis- 
cussed its merits. They suggested a carefully controlled, large-scale study 
to evaluate the protective value of football equifment on the field and stated 
that until such a study is carried out, reliance mist be placed on laboratory 
studies. It is of great in^ortance that the North Carolina Study is conducting, 
for the first time, this type of study. 

The authors also mentioned the use of the hard plastic football helmet 
as an offensive weapon to inflict injury to the opposing player* They noted 
that Cornell University covered their helmets, in practice, with an outer 
panel of foam plastic to protect their own players. 

O 
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Another itni^ortanr piece of laboratory research on the football helmet 
vas coinijleteil by Dye f^6) in 1959. tiye's re&eracb .ttudies the Inr^act blows 
to the helmet and ^ea 3ur' these inpact blows uslnp laboratory techniques. 
The types of heJmets t8S*:eu were put into two general classifications, 
padded and auspension. Upon cciiq}letion of this research, the Cornell Aero- 
nautical Laboratory developed the geodetic suspension system which is being 
used by MacGregor Sports Products. Dye also n»entioncd the covering of the 
hard outer shell of the helmet lo protect the opyosifig player. 

Allan Ryan (219) stated In March, 1962, the importance of, and urgent 
need for, research in sports medicine. He placed the major emphasis in three 
basic areas- -clinical observations, physiology and biochemistry, and pre- 
vention and treatment of injury resulting from sports participation. Of 
special inportance to this project are two areas listed under the third class. 
Ryan stressed the need for developing a protective headgear and for deter- 
mining the role of protective equipment in injury reduction. 

In 1962, the American Medical Association Committee on the Medical 
Aspects of Sports (10) said that the hardshelled plastic helmet was superior 
to other models. They based this statement on the research that had been com- 
pleted on the shock- absorbing capacities of various materials and on the 
head and neck injury rates since the advent of the hard- shelled plastic helmet. 

A pioneer program In head injury study for contact sports was started 
at Northweatern University by Reid, Tarkington, and Healion (205) In 1962. 
A football player was fitted with a helmet that had a telemeter attached to 
it. The telemeter measured Che number of C's the helmet sustained and tele- 
metered this Lnfomuition to a receive". The objective of the study group 
was to locate the blows on the helmet; to asertain the direction, the frequency, 
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and the force ot' the blows; and to develop criteria for safer football 
helmete. A severe limitation was that only one player was able to wear the 
equipment at a given time. This made data collection on a large number of 
players impossible. This study was performed on college players; there is 
a possibility that the results would be different in a high school situation. 

Two helmet studies that took different points of view were done by 
Gurdjlan (100) and Fenner (78). Gurdjian studied the amount of force 
needed to produce head injuries in experimental animals and human cadavers. 
He concluded that the padded helmet was superior to the suspension type and 
that the hard-shelled plastic helmet was superior to other models. 

Fenner 's conclusions were that the plastic shell helmets had inherent 
areas of weakness after int>act. He favored a Fiberglas shell with a non- 
resilient liner, which was designed by Snlvely and developed by Bell-Toptex, 
Inc. Bell-Toptex had good results with this helmet both In laboratory 
testing in energy absorption and infield testing by a high school team for 
four seasons. The two conflicting articles indicate the urgency for continued 
research in this area. 

A study conducted in Southern California high schools was made from 
the files of a major Insurance coirpany. In addition, a case study was com- 
pleted on all asdrious head and neck injuries. This study, completed by Alley 
(6) in 1964, Included 19,413 high school football players. Alley noted that 
the majority of the boys receiving head injuries were considered excellent 
in ability and probably played more. He concluded that the longer playing 
time increased their exposure to Injury. 

Paul (183) reported at the National Conference on the Medical Aspects of 
Sports in November, 1964, and did a very adequate Job of covering the proper 
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fit o£ th« shoulder pad. 

Only If they are fitted correctly and 
maintained adequately do present day 
ahoulder pads afford the desired pro- 
tection. Proper fitting is of paramount 
Inportance and reprasents the first part 
of the triad in preventing injuries to 
this area. The triad that reduces Moulder 
girdle injuries are: a) a well fitting 
shoulder pad with high arches, b) a 
properly fitted helmet, and c) a tight 
long-sleeved Jersey. 

Paul felt that if the shoulder pad were properly fitted and taken care of, it 

would protect the wearer. 

Lateral flexion neck injury was studied in college athletes over a fiva- 
year pariod by ChrisMn (41) in 1965. The range of lateral notion of twanty- 
two injured and twenty-two norual athletes was measured by photographic and 
radiographic techniques with both high and low shoulder pads ineraasa tha 
riak of neck injury. Hi^er, conventional pads offer more protection for 
this type of injury. Reinjury was conmon unless collar protection was uaad. 

The football face mask, standard equipment in football today, has 
recently come under criticism. In two articles, one written by Halvin (155) 
and the other by Schneider and Antine (224) , the face maak was criticised 
for visual -field In^airment and for causing flexion injuries to the cervical 
spine. Neither article suggested that the face mask be abandoned, but both 
mentioned the need for continued research in this area and for tha wiae selection 
o£ face masks. 

In a study of college football players at U.C.L.A. from 1955 to 1963 by 
Blazlna (22), it was found that eighteen players received head injuries in 
either practice or games. Blazina came to two conclusions: first, that the 
helmet Is Ineffective; second, that a poorly fitted or inqiroperly worn helmet 
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vill nak^ a player more susceptible to Injury than he would be without one. 
An outline of directions for proper fitting and wearing of a football helmet 
Is given, but it is not revealed how or where this infomation was derived. 

The football cleat has recently been added to the list of causes of 
football knee injuries, because of the high number of knee injuries «ihlch 
have occurred in the open field with no contact involved. The largest re- 
search being performed in this area was conducted with the Hanley cleat, as 
described by Hirata (118) in a paper presented to the American College Health 
Associated in 1968. Hanley tested football shoes with the heel cleats com- 
pletely removed or replaced by an oval- shaped bar. Studies using the Hanley 
daat— conducted in Pittsburgh by Smith, and in New York by Rawe--reveal a 
definite reduction in both knee and ankle Injuries. Similar findings were 
reported in a study with the Ivy League football teams. It was recommended 
thAt carefully designed studies be used in evaluating the cleats so as to 
accuaulate reliable data. 

The most recent data on the football shoe and cleat type was conducted 
in New York by Callahan, Crowley, and Hafner. It was a t^-year study that 
examined the lower extremity injury data on 17,777 high school football play- 
ers in the state of New York. In 1967, the first year of the study, the re- 
search team sought to ascertain the following: 

1. Whether modified cleats brought about a reduction in the number and/or 
severity of lower extremity injuries. 

2. Whether there existed an optlimun combination of equipment (shoes, cleats, 
ankle supports) for reduction in the nuaber and/or severity of such 
injuries. 

There was little statistical data available the first year, but the effort 
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helped to identify other variables aeeadngly related to lower eactremity 
Injuries. 

* 

In 1968, the second year of the study, data were collected on l<mmc 
extrenity injuries to 17,856 high school football players in New York. In 
addition to injury data, information was acquired on field condition, shoe 
type, cleat type, previous injury data, playing sacperlenee and type of ankle 
protection used (tape or ankle wrap). The data indicated the lowest rate of 
Serious knee injuries was incurred by players wearing low ^oes, disc heels, 
and ankle vraps or low shoes, short cleats, and no ankle wraps. It was also 
stated that players with previous history of knee Injury were reinjured at a 
rate fifteen times greater than players with no prior history. 

The investigators made the following reconiiiendt*:ions: 

1. All high school football players wear low shoes with disc or flat heel 
cleats. 

2. Replace conventional cleat on sole of shoe with shorter cleat. 

3. Rehabilitation and screening procedures be strengthened to reduce hazard 
or reinjury. 

4. Effort be made to In^rove physical conditioning of all football players. 

5. Consideration be given to modifying Che rules of play to Increase player 
safety. 
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cnmER III 

PROCEDURES 
Rmtton«l< and Background for Thli Study 

For many years the Laboratory of Applied Physiology of the Department of 
Physical Education at the University of North Carolina has taken a leadership 
position In the nation with regard to athletic medicine. Staff nmbers and 
colleagues have served In various capacities with national bodies such as the 
National Collegiate Athletic Association, the American Hedical Association's 
Comnlttee on the Medical Aspects of Sports, the National Federation of State 
High School Athletic Associations, and other organisations with similar Inter- 
ests in the health and welfare of the student athlete. 

A good deal of the early reserach efforts with respect to the problems 
of work activity in high smbient ten|>eratures was carried out at this facility. 
These efforts, and the work of msny others across the country, resulted in an 
Increased efl|>hasls on the prevention of dehydration in the working athlete. 
According to the best fatality data available, these efforts have been instru- 
mental in directing attention to preventive measures which have been adopted 
throughout the country, and have dramatically reduced the number of heat stroke 
deaths each year in high school football. 

From their participation in studies such as these, and other activities 
directed toward determining the football injury problem generally, as dis- 
cussed in the preceding chapter, and from years of experience of working with 
football and other athletic teams, it was felt that more definitive research 
was necessary as a point of departure toward better understanding of the 
safer operation and maintenance of athletic activities at the high school level. 

The con^lete study effort suggested that if adequate attention were given 
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to epidemiologic nethods, enough could be learned to enable change! to be 
introduced in the conduct of football programs which might reduce the incidence 
and severity of injury to it's players. Direct interview taehniquet were 
used to determine factors associated with the occurrence of football injuries, 
such as certain ctiaracteristlcs of the players themselves, like age, race, 
playing experience, and others. 

The second phase of the project, with which this paper is concerned, 
deals with the relationship between (1) the football injuries sustained by 
high school football players and the nature and use of their protective equip- 
ment; (2) the football Injuries sustained by high school players and the 
background and training of their coaches. 

Method of Selectio n of <i»r,^-f^ 

A stratified, cluster sample of student athletes from forty-five high 
schools In North Carolina was selected from the 347 schools fielding football 
teams In the fall of 1968. As stated, the student athlete is the basis for 
the sample but, Instead of selecting Individual students, clusters of student 
athletes were selected by sampling schools. The random saiq>le of forty-five 
schools was stratified to permit equal representation of student athletes 
participating In football programs at small rural schools, rural consolidated 
schools, and larger urban schools. Stratification was accoii^lished on the 
basis of school population level. Fifteen schools were selected from each of 
the following school unit sizes: (4A) over 1,000 students, (3A) from 500 to 
1,000 students, and (1A-2A) under 500 students. Locating the particular 
clusters was an uncoii|>licated process of randomly selecting fifteen schools 
of each size from all of the schools of equal type within a radius of 100 
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milcfl of Chapel Hill, North Carolina. Each school within the area and alse 
group was assigned a number; selection was made by using a standard table of 
random miiid)er8. The cluster sample of student athletes resulting fron this 
selection process included 8,776 boys. 

Limitation of >he Sai»le 

Strict randomization was not administratively feasible for this inves- 
tigation; since a direct Interview technique was used in data collection 
which required face-to- face contact at least weekly between q>idemiologic 
investigators and individual study athletes, limitations were placed on the 
dis*;ance from potential study schools and the reeearch center. Only student 
athletes from schools within a 100 mile radius of Chapel Hill were eligible 
for inclusion in the sain>le. Therefore, the saaple was limited to a geo- 
graphical area. This limitation is felt to be of some statistical signifi- 
cance. However, since a very large sector of the state is represented on 
this geographical basis—the eastern area, the Pledmdnt, and the western 
area— It is felt that valid extrapolations can be made with regar<i to selected 
variables with a relatively high degree of confidence. 

All forty- five of the originally selected schools agreed to participate 
In the study when contacted. Later, two were lost to the project because 
of their consolidation into another classification durintj the first, or 
"pilot" phase of the project. It was not felt necessary to replace these 
schools for the study year of 1969 as the main thrust of the study was towards 
differences between individual participant's experience rather than that of 
schools or teams with regard to the incidence of injuries* 

Construction of The Demographic Interview Form— 
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The Interview fonn seeking population data (seft Appendix A) which was 
utilized in this study to obtain a "prototype" of the respondents in terms 
of age, race, grade In school, playing experience, and other factors was 
developed during the summer of 1969. For the most part only structured type 
and dichotomous answer expectations were used. Those questions related to 
*8«> grade, etc.; other straightforward response items were structured to 
permit fixed, precoded TeBx-cnseB, The several dichotomous choice questions were 
answerable by a yes or no response, and were usually filter <iuestions to 
determine if the respondent qualified to answer a succeeding question or 
quest ion'part. An exanple of the filter type question can be seen by examining 
the following series of questions taken from Appendix A asked regarding the 
youth's phsyical examination: 

A. Did you have a physical examination prior to the current football 
season? 1. yes 2. no 

If yes, 1. Did phy8lci4n(s) examine entire team at one scheduled 

time? 

2. Did your family physician examine you? 

3. Your family physician filled out appropriate medical 
form based on prior knowledge of your health? 

4. Team physician performed individual examination? 

5. Friendly doctor in town? 

6. Examined by school physician? 

7. Father Ir a physician and certified health? 

8. Examined by physician in Ujpward-Bound program? 

9. Examined by physician at Health Department? 

0. Other, explaln_ ? 
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It will be noted that each response following a filter question was 
open-ended to the extent that a space was provided for responses other than 
those preconceived by the Investigator. The last part of the demographic 
data form contained two open-ended questions. One inquired about those 
activities during the sunmer which the respondent felt were directed toward 
Improving his physical condition for football. The other asked the res- 
pondent why he was playing football at all. 

As ambiguity, lnq>reclsene86, time Indeflnlteness^ use of complicated 
words or phrases, and use or words or terms outside the respondent's know- 
ledge or experience were recognized as quite prevalent problems In design 
and Implementation of this type of mass interview-questionnaire function, 
certain steps were taken to counteract these problems. One investigator led 
all of the Interviews with the exception of four, led by a second staff 
Investigator who had observed the first Investigator at as many as twenty 
sessions. A brief, clear description card or reference card was used to 
assure that each group Interview was asked the same questions in the same man- 
ner each time. An exan^le of this for Question A, Fart II Physical Examination 
follows: 

Did you have a physical examination prior to the current season? 
1. yes 2. no 

"If you did have an examination circle the (1) one to the lelt of the 
yes answer. If you did not have an examination circle the (2) two to 
the left of the no answer. 

If you answer yes, meaning that a doctor did examine you before you 
came out for football this season, please answer the next item where It 
says if yes . 
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Do that as follows. 

If a doctor or group of doctors examined the whole team or a large 
number of you at. one time circle the (1) one In that line of nunbers. 
If your family doctor examined you privately, circle the (2) two. 
If your family doctor filled out the medical permission slip for foot- 
ball for you, but, ..a not actually examine you, but was able to deter- 
mine your health because he knows you well, circle the (3) three. 
If your team physician examined you privately, circle the (4) four. 
If there is a doctor in town that is well know for his help in getting 
your medical permission slip signed without an examination, circle the 

(5) five. 

If the school physician examined you individually, circle the (6) six. 
If your father is a doctor and he certified your health for football, 
circle the (7) seven. 

If you were examined by a doctor in the Upward-Bound Program, circle the 

(6) eight. 

li you were examined by a doctor at the Health Department circle the 
(9) nine. 

If you were examined by a doctor in some other situation, or if you were 
examined by someone other than a doctor, please circle the (0) zero, 
and write in on the blank line who examined you." 

Co nstruction of the Injury Interview 

The injury interview form' (see Appendix B) which was uJ-.ilized in this 
study was developed during the summer of 1968. It was modified during the 
pilot year and again jus? prior to its application during the study year of 
1969. Changes made during thfse modifications were to reduce th» amount of 
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information to be secured using the instrument, but in no way were the Items 
that remained altered. This permits comparison of data collected on Injuries 
during the pilot year of 1968 with data collected during the first study year 
of 1969. The reason for reducing the nuoiber of items has been 
discussed earlier. Most of the items removed were placed on the demographic 
data form or eliminated entirely because of the lack of quality of data col- 
lected on these items during the pilot phase of the project. 

The interview method of obtaining data from Injured subjects was elected 
over more traditional survey questionnaires because of Its flexibility and 
application to different types of problems. As certain provisional hypo- 
theses that have been put forth by other researchers In the field have been 
based on rather fragmented data, the present study was one of hypothesis 
seeking rather than hypothesis testing, therefore, the research staff did 
not wish to limit its scope with regard to possible variables or factors 
which might emerge as relevant to the football injury problem. The principal 
reason for the choice of the direct interview was to enable research staff 
to obtain data directly from the injured subject. In the event that a res- 
pondent did not understand one or more of the queries, the interviewer could 
rephrase the question in order to obtain a more critical response. 

Construction of the Coach es' Interview 

During the period of time when the sample of coaches was being selected, 
questionnaires were developed to be used in obtaining the necessary information 
on the coaches' training and background. It was evident after reviewing the 
literature that people were concerned about background and training of high 
school football coaches, but that nothing was being done. The research staff 
at the Laboratory of Applied Physiology had a number of staff meetings in order 
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to determine what criteria should be used In selecting high school football 
coaches. The coaches' interview form (see Appendllx C) was used to obtain 
applicable information, particularly as the data might be related to greater 
or lesser rates of Injury asMnig their players* piese forms were concerned 

with the following Information regardifig the coalch: 

1. Age 

2. Playing experience 

3. Coaching experience 

4. Education 

5. Number of assistant coaches 

6. Philosophy on practice planning and diving liquids 

7. nillosophy of football 1 

The staff concluded unanimously thatl these seven variables would eochlblt 
the strongest relationship between the coaches' backgrounds and the type and 
frequency of injuries incurred by their players. Age was felt to be an 
liq>ortant variable when comparing the injury rate of the older, more ex- 
perienced coaches. Under playing experlensc, it was desired to know whether 
a coach who had had little playing experience would differ from one who had 
a greater amount of playing experience. UnUn considering previous coaching 
experience, it was throught Important to know how long a coach had been 
coaching and at what levels. In addition to the above, the staff questioned 
the possibility of a football staff with a greater number of assistant 
coaches doing a better job of coaching the f indamentals of football than a 
staff with fewer coaches. Every coach has a 
affects the entire football program. A coac 



philosophy of football which 
's philosophy of football was 



considered to be of great importance. A stud/ by Flesent found education to 
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be an iiqjortant variable lu the coach's background. The Horth Carolina itaff 
considered this an iiq[>ortant area and included questions on the coaches' 
major area of college study, especially %rhether or not he had had classes in 
football coaching » sports training, and first aid. Xt was considered im- 
portant Co ask the coaches open-ended questions concerning their philosophy 
about giving liquids to their players during practice, about the aaount and 
type of contact they expected of their players, and, finally, about their 
general attitudes and procedures in planning practice sessions. An example 
of questions in this area are as follows: 

During the season, (after your first game) what is your usual pattern 

of practice organization from Monday to Friday, with respect to the 

same three areas: 

Conditioning: 

Instruction and Fundamentals: 
Team play: 

What is your practice with regard to contact from Monday to Thursday? 

It Is the opinion of the investigator that this is the type of informa- 
tion needed to help school administrators in selecting their football coaching 
staff. 

Construction of th e E q ui pment form 

There has never been a study that evaluated the football protective 
equipment worn by selected high school football players and related that 
information to Injury data. It was the purpose of this study to evaluate 
the make, model, condition, and fit of each piece of equipment worn by all 
subjects in the 45 sample schools. The form used to gather this information 
(see Appendix D) was developed during the summer of 1969. It was essential 



for the form to be constructed In a manner which classified all protective 
equipment In the areas mentioned above. An additional concern was that of 
developing a forsi irtileh could be used with maxlnum efficiency. This type 
of question Is exciq>llfled In the following questions concerning the oute^ 
shell of the football helmet: 
1. Shell 

(1) Hard Shell 

(2) Soft Shell 
<3) Soft Strip 
(4) Other 

When evaluating the outer shell of the helmet, the Investigator only .»ctd to 
circle the appropriate number. The only writing needed was the Indication 
of the manufacturer of the equipment and the model number. The fit of the 
protective equipment was obtained by writing the manufacturer and requesting 
information on the suggested fit of their products. Nine of the leading ip-n 
facturers were contacted requesting this Information. Only one resp'^aded. 
The conq>any that did respond did not have any printed material. T' e investi- 
gator met on an individual basis with representatives oi the leadln; ma^ 
facturers. The representatives Indicated that the Information on proper 
was not available in printed form. The best Information concerning the pro- 
per fit of protective equipment was supplied in training sessions, led by 
the equipment manager at the University of North Carolina. The entire pn 
Ject staff was Involved in these training sessions. 

The definition of condition was determined by the project staff after 
observing all types and conditions of equipment during the 1968 season. The 
following code was used in determining the condition of the helmet: 
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one: new helmet 

t%#o: reconditioned thie year, or adequate helnet with no visible eigne 
of webbing rot, missing eoaipoaeata, loosa rigging or rivets, 
three: obvious signs of rot and wear in webbing, missing cc^onants, 
loose rivets, rotted and worn padding* 
four: broken or cracked exterior shell, missing rivets, torn wabbing or 
suspension rigging, or missing padding units. 
The definition of shoulder pad condition: 
one: new shoulder pad 

two: reconditioned this year, or adequate pads with no visible signs 

of rot of cushioning materials, loose or rotted stitching, missing 
con|>onettts* 

three: obvious signs of rot and/or undue wear of padded areas, broken 
or rotted stitching, misplaced or ill-matched ce^onante, fiber 
rot cr damage. 

four: broken plastic or fiber protective mater Ul or surfaces, loose 
cantilever bar, missing coa|>onents. 
Similar condition definitions were applied to hip pads, thigh pads, and 
shoes. 

collection of Data 

Th* major portion of the data for this study was obta:?.ned through the use 
of both structured and combination structured/open- ended interviews with 
each of the student athletes in the sanvle. Several co^ionaats of the data 
acquisition system will be discussed in some detail: 

Baalc Technique Used for Collection of Data— 
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During tie pilot year of 1968, both demographic and Injury information was 
collected by direct structured interview technique on only the injured athletes. 
During the remaining years, demographic Information was obtained by structured 
interview at the beginning i£ the football r.c..son ''rota all of the "tuHei't 
athletes in the study. At each school, all football r"'*y«'^» were «ivrn the 
queatlonnalre/lntervlew and led throuRh It's .onqpletlun by the invtscl ;ator 
The injury Interview form was thereby substantially shortened and usr 
for the stuxly participants who were actually Injured during 1969. iie pur- 
pose for this change in data collection methodology from the pilot piuat in 
1968 to the second part of the study was twofold. First, the time spent 
elucidating personal characteristic data from respondents severely limited tin 
time available during injury interviews to obtain more detailed infonnat^oa 
with regard to the circumstances surrounding the Injury. Second, kiawledp" 
of the demographic information on non-injured football participants was 
determined to be equally as valuable to the analysis of the study r.s the sn-^r 
data on the injured subjects only. 

Coaches Inten'l<sw Data -- 
The coaches' questionnaire was originally planned to be conpleted 1. a u rect 
interview. It was to take place when the project staff visited each school 
to carry out the evaluation of the protective equipment. Upon con^letion 
of fifteen schools, it was found to be more desirable if the coach were to 
be given the questionnaire and asked to conf>lete It at his leisure. During 
football season the coach is always in demand or is in the process of ca^ i » 
out one or the other of his many duties. It became obvious that the coaches 
needed more time to think about the open-ended questions; the investigator 
made the decision to allow the coach to conplcte the questionnaire during .lis 
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fre« time «nd to mall it to the Laboratory of Applied Physiology. In tone 
caaai the quest ionnalre vat picked up at the individual school by an inves- 
ClgAtor. 

In some additional c#ses, the investigAtor used both the direct irter- 
view technique and the questionnaire method. Th« first three sections would 
be con^leted during the direct interview. The remainder of the form would 
be completed by the coach at his convenience. The coaxes' interview form 
was completed by forty-one of the forty-three study coaches, and it was 
felt that each coach put his total eff nrt to the task. 

Protective Equipment Evaluation Data— 
In order to evaluate the protective equipment of both the injured and non- 
injured player, it was necessary to visit each school. After much preparation, 
it was decided that the best time to do this would be betwaen August 15 and 
September 1. August 15 was selected due to its being the first day the players 
would be allowed to wear all protective equipment. September 1 was the dar# af 
the first games and the staff realized that time would b« an iii|>ortant factor 
once the season started. Each school was contacted and a date and time were 
established for all forty-three schools. To visit 43 high schools and eval- 
uate the protective equipment of 2,252 football players meant a great daal of 
work for the research staff and total cooperation by the study schools. The 
coaches were csked to give up valuable practice time to make this evaluation 
possible, and all forty-three coaches responded in a positive manner. iHie 
cooperation in all phases of this project has been tremendous and the project 
staff is indebted to these study schools. 

When the evaluation appointments were set, the coaches were asked to 
have all their football players dressed in full protective equipiaent at the 
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designated time. In addition. In order to get « ^rue ervaluAtlon, the coaches 
vere asked not to alert their pl«y«ra ahead of tiae. Som o£ the evaluatlent 
took place before practice, others after practice^ and soon during practice. 
A team of four to six investigators would arrive at the correct time and 
begin the evaluation. Ihls Investigator and one other evaluated the pro- 
tective equipment of all 8,776 football players. We were both involved in 
the training sessions and worked together during the first five evaluatlo'-<s. 
The procedure used in this phase of die project followed these st^s: 

1. All players were dressed in full gaaw protective equlpoMnt. 

2. Players were asked to pass through one of two lines for the evaluation. 

3. At the head of each line were two investigators— one evaluating the pro- 
tective equipment and the other checking the information on the equipment 
form. 

4. The Investigator first evaluated the condition of the equipment and than 
its fit. 

5. The players carried their helmets in their hands and removed their football 
and shoulder pads for condition. 

6. The evaluation followed the order of the equipment form— helmet , shoes, 
shoulder pad, hip pads, and thigh pads. 

Inlurv Data— 

Collection of the injury data was carried out by a team of investigators who 
were assigned to a specified number of schools. It was the duty of these 
investigators to visit each of his schools on the same day and time each week. 
A list of the players injured that week was posted by the coach; In some cases, 
the coach assigned as assistant coach or trainer to this task. The Injured 
boys were interviewed by an investigator either during the school day or 
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during pr«ctlc«. Th« coop«r*tlon of nchool officials and coachot dMOnsttatoa 
tholr concorn In tho area of athlatle Injurlaa. Tha data eollaetad by eha 
Injury form (••• Appondix B) covarad all aapaeta of eha injury. It ia lai- 
portant to mantion that this infornation caaa diractly froa tha Injvtfad boy. 

Exparinantal Phaaa of Study 

Tha final two yaars of tha study, (1971-1972), vara eallad tha mpari- 
mantal phasa. It was during thasa two yaars, that tha invastlgatora plannad 
to BHdca carta In changas in tha football profraM of salaetad schools. Twalva 
schoola vara aoppliad with football halvata that vara not pravioualy uaad 
by tha 43 atudy schools. Four schools vara randonly salaetad to waar tha 
Kiddall air paddad halnat, four achools tha Ball Toptax h^aat, and four 
schools tha Rawling^ JBC halswt. Thaaa schools fifl^ra supplied tha halaata by 
tha study and playars wara aithar fittad by an invaatigator or by a rsp- 
raaantatlve of tha nanufacturar. In addition to halaats. Gladiator G-25 
shouldar pads wara placad in thraa study schools. Tha schools wara randonly 
salaetad and playara fittad by study invaatigatctra. 

Another changa initiated during tha final two yaara of tha study was to 
randomly select nine study schools and con^letely resurface their game and 
practice fields and maintain their good condition during the 1971 and 1972 
football seasons. Three of tiie schools were sillied with soccer idioes and 
the other lix schools kept the conventional football cleat. 

The final change was to select six study schools to follow a limited 
contact practice program for the 1971 and 1972 football seasons. The program 
is outlined in Figure I. These schools were supplied with field equipment 
they felt necessary to carry out this program. 
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Analyglg of Pat* 

In handling all the data collected In tills study, the investigator was 
obliged to use a statistical technique giving a reliable measure of fhe 
probability of difference between and within groups on several v.urlables. One 
exan^le would be the problem of determining whether the rate of injury to 
players coached by a person with a certain coaching history would h*- 
ficantly different from the rate of injury of those coached by a perb :t ^lt!> 
a different coaching history. In addition, it was necessary to r • - rm!.!: i 
a difference in frequency of injury existed within groiq>8 of players, j 
order to do this the investigator had to determii r -Aether injured pli^^e] s 
using one type of protective pad differed significantly in their : >Jur:, 
perience from non- injured youths wearing the same or different protectlx 
pads. 

The chi-equare test was selected as the most appropriate for use Ir * 
analysis for this study. This technique provides a reliable estimate of 
whether observed differences between and within each group are statistically 
significant* The chi*square test looks at the difference betweer^ tlrequenci^w 
actually obtained and those expected by chance or theoretical frequeii .'es 
This is accoi^>lished by squaring the observed and theoretical frequencies 
and dividing the results by the expected nundber* The sum of these quotient 
is the chi- square. The expected frequencies for injured and non-injux 
players was coasputed by multiplying the percentage of each group by thel'- 
respective totals. The smaller the chl-square, the more closely the obs'.ve' 
number is to the expected. The higher the chi-square, the greater the dl'- 
ference between the observed and expected, and the lower the probability of 
the difference being due to chance. In this study, a difference between two 
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it«iM w«« coa*td«red ttgnlflcaat if, th« chl-iquar* w •ViAl to that r«qair«d 
to iatiafy tho .05 lovol of probability. Abovo thla ehl-Koaro a roUtlon- 
tfilp would bo oxpoetod to ORpoftr by choiico loM than fivo tlM In out 

hundred. 

In co^»«rlns fre<|u«ncy of injury, tho folXoiring injury r«to fonwla 
will be used: 

Nunbor of studeat athlotos 
•pocifiod mo nowly Maifooting 
injury during tho yoar 
Injury rate ■ ■■ 

Avorago number of such poreone 
at riik during tha aaaion or 
yaar 
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CHAPTER IV 
THE PILOT PROJECT 

The actual design of the football Inju^ study began August oC 196^" 
A pre-test or pilot survey was conducted during the 1968 footba searou . > 
iron out administrative difficulties and data inconsistenci^'S, £ind to revet.^ 
interviewing difficulties. By the end of the football season, the pilot 
study experiences had been used to determine the final design of t-e st«io 
the data collection forms, the interviewing techniques to be used, the v. &i4.a- 
tion schedules, staffing requirements, and «xpectati<ms. 

The specific purposes of this phase of the total project were: (1) 
to establish the prerequisite cooperation of the 45 study school coaches 
and administrators, (2) to provide an opportunity to field test the data 
collection forms and methods, (3) to provide for an extended training period 
for selected interviews/investigators in interviewing techniques, (4) 
to initiate and maintain a workable schedule for data collection visits to 
participating schools i^idti would assure the anallest possible delay be- 
tween the injury occurrence and data acquisition, with continuity «Kpec edi- 
tions for the coiqplete study period of at least three yaars, and (5) to dt 
termine, from pilot phase data, the character and nature of responses to 
Individual interview items in order to modify them as necessary to assure a 
constant flow of consistently reliable information on injuries prior to the 
initial study year of 1969. 

During 1968, data were obtained for analysis in the initial phase of 
the project by Interviewing 867 student athletes at the 45 sanple schools. 
In order to determine the extent of change or modification in study design nec- 
essary prior to the initiation of the baseline study in 1969, the pilot data 
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w«r« analyzed for three areas: (a) dlatrlbutlon of Injuriea by certain per- 
aonal characterietica of the injured players, (b) distribution of Injuries 
by various environmental and other faetora, aad (c> distribution of the 
injuries by type, part of the body affected, and severity. All of the data 
gathered during the pilot phase of the study is neither presented or com- 
mented on here. Only those items which ultimately led to some modification 
of design or data collection procedures involved in the second year of study 
have been displayed. 

Table I shows the distribution of sauries schools by classification 
and number of injuries occurring in each claaaiflcatlon during this phase of 
the project. This table indicates that a greater percentage of the injuries 
to participants occurred in the larger, urban schools. The iiecond highest 
frequency was found in the small- city, or rural consolidated classification 
of school and the lowest frequency in the smII, rural school. The range in 
nuirf>er of injured players was much the same by school classification being 
four to 33 in the smaller schools, five to 49 and nine to 42 respectively, in 
the two large classes. 

TABLE I. "FREQUENCY DISTRIBUTION OP HUUKY TO STUDY PARIICIPAIITS BY 
ClASSIFICATION OP SCHOOL, DURING PHOT PHASE OP STUDY 



School 
Class 


School 
Population 


Number of 
Schools 


lfui!d>er of 
Injuries 


Percent of 
Injuries 


1A-2A 


Less than 500 


15 


256 


29.5 


3A 


501 to 1,000 


15 


287 


33.2 


4A 


Over 1,000 


15 


324 


37.3 
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Table II describes the frequency and percentage of Injuries occurring 
to student athletes during die pilot phase of the study. Three variables, 
associated with the player himself, are represented: (1) race, (2) age, 
and (3) the level of play In which the player participated. An exaadnation 
of the table reveals that injuries vere most frequent aaoog die irtiite parti* 
cipants. Eig^^y-seven per cent of all the injuries occurred to menbers of 
this group, wicb only 12 per cent occurring to Negroes. 

The sixteen and seventeen-year-old players vere the aost frequently 
injured if age is considered. Mmre than 36 per cent of the injuries oc* 
curred to seventeen-year-old pilfers, and 31 per cent to f:he alxteen-year- 
old boys. Twenty per cent occurred to the fifteen-year-old youths. With 
respect to player status, 83 per cent of all the Injuries occurred to varsity 
players and less than 15 per cent to Junior varsity players. It seeaed 
quite obvious, at first, that nost of the boys participating at the high 
school level were sixteen or seventeen years old, and that at that age were 
probably on the varsity; therefore, most of the injuries would fall into those 
groupings • 

Here, we found ourselves falling Into the same trap that many previous 
investigators had fallen into (131, 34, 169). We had failed to consider the 
numbers of youths participating in football In the same racial or age groups 
\Aio remained injury-free. Therefore, the first modification brought about 
by the pilot or pretest effort of the study was the redesigning of the project 
to include collection of demographic data on all of the student athletes. 
Rates could then be computed anc a coiqMirison could be made between the in- 
jured and non- injured students. 

As Table 1X1 indicates the number of participants injured In practice ex- 
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ceedcd those in gwM situations by • snail nargln. In addition, the month 



TABLE II.— FREQUENCY DISTRIBUTION OF INJURY TO STUDY PARTICIPAMTS BY RACE, 
AGE, AND FLAYER STATUS, DURING PILOT P8A8S OP STUDY 



Race 


Nuoher of Injuries 


PercMit ot Injuries 


White 


758 


87.4 


Nesro 


107 


12.3 


Other 


2 


.3 




OO/ 










13 Years 


4 


•4 


14 Years 


37 


4.2 


IS Years 


173 


19.9 


16 Years 


272 


31.3 


17 Y«ars 


318 


36.6 


18 Years 


54 


b.2 


19+ Years 


5 


.5 


Unknown 


4 


.4 


Total 


867 


99.8 


Player Status 






Varsity 


719 


82.9 


Junior Varsity 


126 


14.5 


Unknown 


22 


2,5 


Total 


867 


99.9 
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in which th« graatest nuaber of injuries occurred was Septenber; 41.5 psr 
esnt of all injuries oecurrad during that aovth. August and October each 

TABLE III." FRBQOEMCY DISTRIBUTION nUURIlfc TO STUDY PARTICIPAIIT8 Wf MAJOR 
ACTIVITY AMD MOHTH OF INJURY, DUI^IIIG PllOT WASE OF STUDY 



Ma lor Activity 


Muober of Injuries 


Percent of Injuries 


Practice Activity 
Interschool Game 


461 
406 


53.0 
47.0 


Total 


867 


100.0 




Month of Inlury 

August 

September 

October 

November 


232 ( 
360 
226 i 
46 


26.7 
1 41.5 
\ 26.1 
^ 5,3 




Unknown Honth 


3 


.4 




Total 


867 ^ 


100.0 





accounted for about 26 per cent. These results, both with regard to the ratio 
of practice injuries to game Injuries and to the month of greatest injury fre- 
quency, are contrary to earlier findings present In the literature. Dalzell 
(56) reported 63 per cent of. injuries in his study as occurring Iti games and 
only 37 per cent in practice. In the opposite direction, Lloyd (141) and 
Henry (115) reported that only 40 per cent of all injuries occurred during 
interscholastic games, and that from 16 to 18 per cent occurred during pre- 
liminary work. Scrinnage periods accounted for approximately 39 per cent of 
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the injuries reported by the tvo investigators. 

With respect to the month in which the greatest mnber of injuries 
were reported to have occurr^ in other studies. Van Brocklln (262), re- 
porting on injuries in Oregon high schools in 1951, cited October as the ownth 
with the highest incidence of injitrles* Krause (132) supported that data 
with similar result8**indicatiag October as the Met hasardous aonth for 
football play; 42.8 per cent of the injuries in his imrestigation occurred 
during that tine. 

The divergence of our data from previously reported results, f oread us 
to consider other factors ^ich might have been working to produce the in- 
consistencies *bet%raen our findings and those of previous investigators. The 
degree of effort put forth in practice by a pliqfer, the duration of the 
practice itself, and the type of practice activities all suggested themselves 
as possibilities for explaining the differences between gams and practice 
frequencies. The same factors might have had a similar effect on the month 
eidiibiting the highest injury frequency, since practice injuries are a sub- 
stantial portion of the injuries occurring in any month. This assumption 
seems warranted in view of the frequency of injuries occurring in the month 
of August— a month during which no games at all were played: the month's 
injury rate equaled that of October, whose injuries would be incurred primer il> 
in game play and only secondarily, if at all, in practice. 

Study and analysis of tabulations of this nature led to additional types 
of modifications of the data collection interview form and technique. These 
chsnges permitted inclusion of more detailed informatimi on the amount of 
time hoyB were actually practicing during practice sessions, the types of 
drills and group work they engaged in, and the length of active practice 



••••ions. 

Tabic IV showa the incidence of Injur l«a by type for the four nost 
frequently occurring Injuries. The aoet ciiwwiii typee of Injury were: 
•praini, 23 per cent; contualone» 18 per cent; fractures, 12 per cent; and, 

TABLE IV. "FREQUENCY DISTRIBUTION OF IHIURIBS TO STUDY PASTICIPANTS BY TYPE 
OF INJURY* AMD PART OF THE BODY IMJURBD*, DURING PILOT PHASE 
OF THE STUDY 



Type of Injury 


NiBsber of Injuries 


Percent of Injuries 


Sprain 


203 


23.0 


Contusion 


159 


18.0 


Fracture 


lOA 


12.0 


Concussion 


55 


6.0 


Part of Body In lured 






Knee 


187 


21.6 


Ankle 


153 


17.6 


Head and Neck 


106 


12.2 


Hand 


32 


3.6 



*Data presented for only the four nost fre<iuent Itsas in each 
classification. 



concussions, six per cent. The table also displays the n»st frequently 
injured parts of the body. The five most injured parts were: the knee, 
followed by the ankle, head and neck, shoulder, and hand. 

Figure 1 shows the nusd^er of days lost to activity beyond the day of 
injury by players injured during the pilot study. It cau be noted here that 
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th« greatest tuiabtr of boys Injured lost at iMtt « fall w««k from activity* 
Whlla a conalderable proportion, alnoat 20 par cant, loat only ona day from 
action. Over half the youths vara tnactlva for four daya or longar. In- 
jured players classified aa "never play again" nu^rad three for medical 
reaaons, two from parental prohibition. Injuries Incurred ranged from aod- 
etate to severe injury. 

FIGURE 1.— NUMBER OF SAYS LOST PER ItUURT OURXfC PILOT STODY 



1 Day : .157 

2 Days _120 

3 Days 1 12 

4 Days ^?2 

5 Days ; (>9 

6 Days 41 

7-H>ays ^78 

Never Play Again ^5 

Unknown 13 



Information from Table IV differs greatly from other reported studies 
of football morbidity in that fractures and concussions have never accounted 
for such a high percentage of the total nuniber of injuriea. Although the 
Carnegie Study (38) in 1929 reported 382 fracturea and 132 concussion* among 
only 525 major Injuries in college football, since that time these more severe 
types of injury have not been ranked as high in frequency. Stevens (243), in 
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hi* study of football Injuries, reported the knee, foot, hip, end thigh es 
the most frequently injured body parts. He reported sprains, strains, 
bruises, and dislocations as the nost frequently reported types of injury. 
Henry (115) also reported sprains, bruises, strains, and cuts and abrasions 
as the most frequently occuring types of injuries. 

It vas felt that the degree of severity of the injury mi^t account 
for the larger number of head and neck injuries as well as the axtensive 
nuabers of fractures and injuries of a concussive nature. The auni>er of serious 
injuries, at least as judged serious by the noaber of Amym lost to activity, 
seemed to confirm this. The early pilot data displayed in Figure 1 on time 
lost due to injury suggested that our interviewers were obtaining information 
on a di^vpportionate number of the more serious injuries. This indicated 
to the investigator that the menders of the staff were not eonmtmicating to 
the coq[>erating coaches and their assistants a definitive description of 
the type of injury we wished to include in the study as defined by our work- 
ing definition. It seemed that the following factors were worthy of looking 
into: 

(a) the possibility that some coaches did not understand the working 
definition of injury that we were using. 

<b) That some injuries by their very nature defied the strict semantics 
of our working definition. For exaii|>le, a laceration might not 
limit the activity of a student athlete's activity except for 
bandaging or padding of the injured part; yet, if the doctor 
sutured this injury, he would fit the classification of "injured". 

<c) That a youth mildly concussed in the first quarter of a game might 
play later In the game and thereby not fulfill our requirement, in 
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Che trainer's estlnate, as an l:ijury ve vould wiah to pursue. 

(d) That a boy who was Injured who usually played both ways (o££ense and 
defense) night be used on a United basis Co a one*«ay capacity 

as a result o£ a minor Injury. It nay have been unclear that such 
an injury would fit our termlttology of "mdlfled" activity. 

(e) That often the coach or trainer would forget several odnor in- 
juries during the tine Interval between Intervieiwer visits, 

(f) That, in sons cases, injured boys were seen by professionals other 
than medical doctors (chiropractors) and did not fit our definition. 

In order to pursue our Intuitions about our collected data, and, in so 
doing, both tighten-up the data collection procedures and more adequately 
define an injury occurrence for the purposes of the stu^, a special meeting 
of consultants to the project was called for the spring of 1969. Twenty of 
the stucfy school coaches, the project staff, and several, selected, outside 
consultants met to go over these matters. Outside professional help con- 
sisted of the president of the North Carolina State Medical Society, the 
executive director of the National Federation of State High School Athletic 
Associations, and the executive secretary of the American Football Coaches* 
Association. Representatives of the State Department of Public Instruction 
and the North Carolina High School Athletic Association also contributed their 
time and knowledge to this meeting. 

As a result of the guidance and counsel received during these deliber- 
ations, the decision was made to redesign to some degree the study for 1969. 
The following r.odi fleet ions in the study protocol were made: 

I. Demographic data would be collected on all sample school student 
athletes rather than on only the injured subjects. 
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2. A daily roster wm designed end provided to each study school co^ch 
upon which a record o£ the naaas of each boy injured each day could 
be entered for later abstraction by the visiting intervie«rer. 

3. An attanpt vat nade to increase the frequency of interviewer 
visitations to aore than once a wedc to each study school. 

4. The working definition of an injury was refined to "one occurring 
as a result of participation In an organised football program at 

the high school level, for which orTtf"!"'"! ITtf FT ^> received, 
and/or which resulted in restriction or nodiflcation of the boy's 
usual activity for one day beyond the day of the injury." 
In addition to both alleviating these expressed data deficiencies, and 
clearing up interviewing difficulties due to misunderstanding on the part 
of both coaches and investigators with respect to the definition of an in- 
Jury, the staff gained practical field experience in interviewing by con- 
ducting 867 injury interviews. In additioi, staffing patterns were proven 
adequate to fulfill the requirenents of the study's operation In the ensuing 
1969-1972 football seasons. 
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CRAFCBR V 

EPIDEMIOLOGIC AHALYSIS iUO) DISCUSSION OF IRE IMCIDEHCE 
Ot UUURIES HI MIGK 8CR00S. FOOVBAIL 

A logicftl qu«ry into tiM Mturtt and eb«r«ct«r of a r«lAtlvttly uakn owa 
4imtlcy such M accidMital football lajitry mut bogia wltli v«fy giMwal 
dascriptlva obsarvatlooa. Along this liaa« tha first stap in tha data 
analysis of this study was to dataraiaa tha eruda Incidanca rata of injury to 
participants aaong tha stu^ population during tha 1969"1972 football saasons, 

Thara vara 4,287 injur ias reportad and intarviawad fro« aaong dia 8,776 
study participants in 43 schools in tha study. This raprasants an incidanca 
rata of 488 par thousand, or som 48 injur ias for aaeh hm^ad participants* 

Tha distribution of tha dapandant variabla, in this eaaa, football 
trauma, was then examinad within tha saapla population. This is raportad 
in soos detail in this chapter with respect to tha.lypas of injury sustained, 
tha parts of the body injured, and an astlmata of tha severity of tha injury. 
Cooparisons were then made with reported frequencies in other populations. 
These ccn^risons are on the overall crude rates where applicable, and on 
differences in frequencies within populations where data sources and dafin« 
itions are comparable. Some liberty has bean taken in making these conpar* 
isons %rith other related studies and in suggesting provisional hypotheses 
based on subjective and intuitive Judgment. The remainder of the chapter will 
deal with the examination of the frequency of injury of certain segments, or 
within certain segments, of the population according to selected variables 
felt to be descriptive of the environment and/or tha host. These variables 
are two of the generally accepted epidemiologic classifications. The third 
classification, that of the agent of the injury, will be considered separately 
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in Chapter VI. 

CoaaarUon of Crude Rat— tfitfc ttof of 

* 

The present atuify end those of « atiober of Mher investisators of high 
school football morbidity are displayed In Table V. This coiv^lson suggests 
several problems which have been discussed earlier with respect to coi^a- 
bility of research results in the area of athletic Injury research. As 
shown, most of the studies have Involved only one year of research attack. 
In addition, there is a distinct, observable difference in rates between thole 
studies that have utilized Insurance claims and mall-ln questionnaires as 
data sources and those that have utilised existing medical records on defined 
student popuUnlons. The rates are much lower for those studies using in- 
surance claims. 

This is probably attributable to the difference in their usual definition 
of an injury. For example, in the insurance cUia type study, an injury is 
simply defined as "an injury of a given severity or particular type that 
results in a claim." These injuries are very select types requiring a 
physician's attention and/or hospital care and treatment. On the other hand, 
the questionnaire effort, for its definition of an Injury, often oust depend 
on the Judgment of the may cooperating coaches or trainers as to what con- 
stitutes an injury for that study. 

Existing medical records of entire team or groups of teams, as in 
"Atlanta High Schodls," "Andover Acadenv." « "U.S. Air Force Teams," seen 
to provide the most descriptive injury incidence data. Their data compare 
very favorably with the current study, which used a direct interview approach 
and a stipulated injury definition which was stringently controlled by the 
project staff. The current study findings of one injury for every two young 
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man exposed Inlilgh school football ^ould rmpvBmat an accurate statenwnt 
of the extent of the problen of Injurlea at the high school leivel of plfty. 

I Dlstrlbtttion of Inlurias to Study Partlcinanta Ift69-lft72 

Type of Inlurv" Table VI shows th« ralatlva liicld«nca of injury by type 

'fr-- of injury. Distribute i^ order of frequmey ar« 4,278 injuries (idiich 

includes multiple injur^.es) categorized into 18 types; 13 additional types, 

'ir^ involving only 124 injuries, were classified as "othar or unknown." As 

shown, Che seven most conson types of injury to high school level players in 
this study were sprains, contusions, fractures, pullad muscles, strains, 
lacerations, and concussions, these saven injury types accounted for over 
70 per cent of all injuries observed during 1969*1972. 

These data also con^tare favorably with information reported by Neil son 
<169), Krause (132), and Van Brocklin (262) irtio found the same injury types 
accounting for from 70 to 84 per cent of all football injuries to high school 
players. They did not include muscle pulls and this type injury will not 
be included in the coo^arison. Henry (115), reporting on types of injuries 
occurring to North Carolina high school footballers in 1948, indicated that 
« 94 per cent of the injuries during that year were of the six iiypes mentioned 

above, not including muscle pulls. 

However g with retpect to the relative rank order of theae six most fre* 
quently occurring Injurletg there If considerable difference in that data 
reported here and that from earlier itudiei of high school football injury « 
Table VII shows these differences particularly with regard to the percentage 
of fractureSg concussions^ and lacerations* It can be seen that no single 
fctudy In the past has ever reported a greater frequency of fractures than 
th^ current study with one exception. Krause (132) reported 10*8 per cent 
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TABLB VI 

FREQUENCY DISTRIBUTION OP IHIURIES TO PASXiaPAMIS ACC0RDI1R3 TO 
THE TYPE OP INJURY SUSTAHOED 1969 - 1972 











.... 


TYPE INJURY 


PRBQUENCY 


PBICEinrAGE 


£" 

iK--:-:- . - ■ ■ ■ 

/r. ■ ■ 

rj" 


Sprain 


874 


20.4 




Contusion 


759 


17,7 




Fracture 


456 


10.6 




Pulled Muscls 


378 


8.8 




Strain 


316 


7.4 




Laceration 


249 


5.8 




Concuaalon 


231 


5.4 




Torn Ligament 


219 


5.1 




Muacle Contusion 


138 


3.2 




Joint Contusion 


138 


3.2 




Dislocation 


92 


2.1 




Nerve Injury 


65 


1.3 




Torn Cartilage 


60 


xa\ 




Separation 








Infection 


47 


1.1 




Heat Exhaustion 


30 


0.7 




Ruptured Blood Vessel 


28 


0.7 




Torn Tendon 


27 


0.6 




Other and Unknown 


124 


3.1 




Total 


4,278 


99.9 
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o£ all injuries «• fracturtt; homw, thli tvmqfMoey Included th« dcotAl 
Injuri** which certainly signified the £r*cture problca eonelderebly. 

As ihoim, the percentage of concussions In the current study Is nore 
than twice that of all previous reports of sinllar data— with again me 
exception: Henry's (115) rate. Again, with respect to the laceration* sus- 
tained in the present study, a higher percentage Is Shown when coflfMred to 
other work In every case except that of Henry (115), vdiere abrasions were 
included with lacerations asking direct eogparlson laposslble. 

Many hypotheses night be put forth to account for the different fre- 
quencies in injury types. Certainly, the Cact that the gaae has changed 
over the past several years could account for the differences. The advent 
of the hard- shelled h %l«et and the «iaay changes In techniques of blocking 
end tackling are ii^ortant considerations with regard to these esae factors 
and warrant further study. 

Pert of thm Body Injured- - The distribution by body location is given 
in Table VIII. The most frequently Injured body part was the knee (19.3 per 
cent), and the ankle (15.3 per cent). The head anit neck received 8.8 per 
cent of all the injuries, followed by the Shoulder (7.3 per cent), r^A the 
upper leg (5.4 pei cent), in descending order of frequency. 

That the »tnee and ankle rank as the two nost conwmly Injured body parts 
m football activity is consistent with all previous high school level 
studies using even remotely conparable data sources (5, 34, 115, 116). As 
the 1968 pilot data d«iMmstrated, the head and neck again accounted for a 
greater proportion of the total number of injuries than did the shoulder. 
This can possibly be accounted for by the differences in definition or class- 
ification (e.g., m the current study collar bone damages were separated 
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TABLE VIZI 

FREQUENCY DISTRIBUTION OP INJURIES TO PAIIZCIIAIITS ACCOUDIMG TO 

THE PART <39 Tffi Boov mnm 



PART CF BODY INJURED 


FRBQUBMC7 


FERCEIUAGE • 




827 


19.3 


AnklA 


03/ 




snouiocr 


315 


7.3 






6.2 


Ujpper Leg 


232 


5.4 


Back 


203 


4.7 


Lov«r Leg 


145 


3.4 


Fingers 


137 


3.2 


Hand 


134 


3.1 


Neck 


111 


2.6 


Ribs 


111 


2.6 


ElbOfW 


102 


2.4 


Lower Arm 


101 


2.4 


Hipe 


97 


2.3 


Foot 


94 


2.2 


Groin 


86 


2.0 


Wrist 


80 


1.9 


Thumb 


72 


1.7 


Nose 


65 


1.5 


Upper Arm 


61 


1.4 


Eye 


52 


1.2 


Chin 


49 


1.1 


Collar Bone 


41 


1.0 


Other and Unknown 


250 


5.8 


Total 


4,287 


100.0 
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from other shoulder Injuries) and changss In taehniquas of skill execution 
St Indlceted earlier. 

Another Interesting finding. Identifiable fron the data In Table VIII, 
la the iiigh proportion of back Injuries to the total number of Injuries sus- 
tained. The back has never appeared In other morbidity studies as a signi- 
ficant area of involvement with respect to football Injuries. 

Table IX shows the distribution of Injury to body parts by aore gener- 
alised, and perhaps nore game-related classifications. The lower extremity 
classification . 'lects 46.3 per cent of Che total Injuries irtien looked at 
In this awmicT. The upper extremity received almosc one- fourth of all In- 
juries; the trunk was next In order of frequency with 12.9 per cent. The 
head and neck had the lowest frequency of tha generalised catagorles, ac- 
counting for only 12.9 per cent of the total. Table X shows the distri- 
bution of the seven most prevalent typas of Injury as categorised by part of 
the body Injured. The seven major classifications of type of Injury ac- 
counted for a total of 2,711 of the total Injuries sustained by participants 
In the study. The lower extremity received 1,447, and the most frequently 
Injured location on the lower extremity was the knee and ankle. The upper 
extremity received 603 of the seven most frequent tjpe Injuries. The finger- 
hand (266) and shoulder (145) were the most frequently Injured sites. The 
head and neck received 393, almost all concussions, while the site most often 
Injured was the brain itself. 

The hand or fingers were fractured most often, followed by the lower arm- 
elbow, ankle, nose, and ribs. The most freqvant sites of laceration imrethe 
face, hand, and fingers. Interestingly enough, the knee received the greatest 
number of contusions. Most reports of knee injuries In football have indicated 
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TABLE IX 

FREQUEMCY DISTRIBUnON OF IR7URXES AaXNtDZNG TO GIHBRALIZED BODY AREAS 



BODY AK£A 


FREQUENCY 


PERCENIAGE 


LOWER EXTREMITY 


1986 


46.3 


U|»p«r Ltg 


232 


5.4 


Knee 


827 


19.3 


Lov«r Leg 


145 


3.4 


Ankle 


657 


15.3 


Fooc 


94 


2.2 


To«« 


31 


0.7 


TRUNK 


658 


13.2 


Hips- Pelvis 


113 


2.7 


Chest - Ribs 


132 


3.1 


Beck 


203 


4.7 


Groin 


86 


2.0 


Internal Injury 


34 


0.7 


HEAD AND NECK 


554 


12 9 


Heed 


265 


6.2 


Eye(s) 


52 


1.2 


Mouth 


21 


0.5 


Face 


27 


0.6 


Nose 


65 


1.5 




Table IX continued on peg* 82 
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(TaM« IX COntilMMdjl 




BOCfy AREA 


FRBQUENCIT 


FOtCERTAGE 


N«ck 


111 


2.6 


T««th 


13 


0.3 


WIftR EXTREMiry 


1.043 


24.4 


Should«r 


356 


8.3 


Upper Ann 


61 


1.4 


Elbow 


102 


2.4 


Lowftr Arm 


101 


2.4 


Wrist 


80 


1.9 


Hand - Flng«r(s) 


271 


6.3 


Thumb 


72 


1.7 


OTHER 


136 


3.1 


TOTAL 


4,287 


99.9 
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TABU X 

DISTRIBUTION OF SELECTED INJlBtY TYPES 
ACCORDING TO 'i'HE PART OF THE BOOT XHJtBUED 



Part of Body Injur«d 

Typ« of Injury 




Total 


655 


811 


361 


305 


138 


231 


210 


2711 


Lowor Extronity 


250 


693 


77 


217 


27 


0 


183 


1447 


U|»p€r Leg 


61 


1 


3 


1 


2 


0 


1 


69 


Ibtoe 


120 


188 


5 


4 A*l 

183 


4 A 

10 


0 


146 


^ f A 

652 


Lowor Log 


•»4 


6 


32 


3 


13 


0 


0 


98 


AAklo 


25 


498 


37 


30 




0 


36 




Trunk 


185 


9 


?7 


}^ 


0 


0 


3 


268 


Hips-Pol vis 


71 


3 


2 


2 


0 


0 


1 


79 


Chost-Rlbs 


72 


0 


31 


3 


0 


0 


0 


106 


Back 


42 


6 


4 


22 


0 


0 


2 


76 


Groin 


9 




9 


Z_ 


9 


9 


9 


7 


Head and Neck 


33 




38 


?2 


56 


zn 


1 


393 


Head 


4 


0 


0 


0 


18 


231 


0 


253 


Face 


2 


0 


0 


0 


22 


0 


0 


24 


Nose 


14 


0 


35 


0 


14 


0 


0 


63 


Neck 


13 




3 




2 


0 


1 


53 


UPDor Extremity 


187 


97 


209 


32 


55 


0 


23 


603 


Shoulder 


68 


35 


12 


20 


0 


0 


10 


145 


Upper Arm 


28 


0 


6 


2 


3 


0 


0 


39 


Lower Arm- Elbow 


48 


21 


54 


7 


15 


0 


8 


153 


Hand-Flnger(s) 


43 


41 


137 


3 


37 


0 


5 


266 
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•praint, strains, and other torsion typs Injuries to th« joint itself. In 
addition, the ligamentous and cartilage injuries usually are predominant. 
For exaiiq>le, Thomdlke (249) reported only six eoatusioas out of 483 knee 
injuries over a seven year period at Harvard. After tiie knee, the shoulder, 
upper leg, hip, and back areas were ottst often contused. 

Time Lost From Activity Due To Iniurv— As this project, from its in- 
ception, was concerned principally with the gathering and analysis of data 
related to the cause or causes of the injury, or to factors which might later 
prove to be associated with such cause or causes, diagnostic or other medical 
evaluative information was not given a very high priority with regard to data 
acquisition. Because interview data was restricted to the knowledge avail- 
able CO the injured youth, his coach, and his fellow players, little con- 
fidence can be placed in the medical classification of the injury. An Indtix 
of the severity of the Injury, however, was felt to be moderately important 
to the general analysis of results. Data were obtained, therefore, on the 
length of time the student athlete was disabled by his injury and on the type 
of medical or other treatment he received for his Injury, Both of these 
factors were considered to be Indicators of the severity of the injury, 
particularly the measure of disability days. 

Table XI indicates that the highest percentage of injured had their 
activity restricted for seven days or more (34.7 per cent). The next largest 
category of disabilities was the boys Injured to the extent that they had 
to modify their activity for only one day beyond the day of the injury (18.1 
per cent). The same extremes were observed during the pilot phase of the 
study, and at that tine were considered to be related to problems involved 
in the data collection system. However, when compared with the pilot data, 
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TABLE XI 



FRGQUEHGY DISTRIBUtlOII OP MXS XjOST 
FROM PARIICIPAIION BY nUQUD PAXriCXPAMTS 



NUMBER OF BAYS LOST 


FREQUEHCY 


PERCENTAGE 


LESS THAN ONE DAY 


112 


2.6 


ONE DAY 


777 


18.1 


TWO DAYS 


519 


12 1 


THREE DAYS 


498 


11.7 


FOUR DAYS 


402 


9.4 


FIVE DAYS 


194 


4.6 


SIX DAYS 


152 


3.5 


SEVEN OR MORE DAYS 


1,488 


34.7 


NEVER PLAY AGAIN* 


27 


0.6 


UNKNOWN 


118 


2.7 


TOTAL 


4,287 


100.0 



^Includes Parental and Medical Prohibition 
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the data confirms that the finding! are conaiat«nt from y«ar to year. In- 
juries aeem to fall into two extreme categorlea: either one is injured quite 
severely, or barely injured at all. It is Interesting to speculate on why 
over one-half of the injured athletes were restricted for fewer than five 
days. Several interesting possibilities suggest themselves as reasons for 
this. If a young man is injured in a game on Friday, he has Saturday and 
Sunday to recover. In addition, Mondays are often "light" practice days 
for some teams particularly following a victory. Hence, the bey Injured 
on Friday may be able to go "full" on Monday without discomfort. He may, 
at any rate, be given a "light" practice. On the other hand, the coach may 
choose to rest the injured boy for an additional day. So the large number 
of injuries in the one to three day restricted category is not surprising. 

On the other side of the coin, for those coaches who go "heavy" on 
Monday and Tuesday, the injured may be held out an additional day (particular- 
ly front-line ball players) to miss the heavy work but still get back to 
work on the fifth day to perfect their timing and pick up any changes in plays 
or formations Introduced for the forthcoming Friday evening encounter. 

Frai'tlce injuries could conceivably follow a pattern as well. A youth 
injured in heavy work on Monday or Tuesday would likely be held out until 
the Friday game, resulting in an average loss of activity of from one to 
three days. Another boy, Injured moderately on Thursday, would probably miss 
the game but be available on the following Monday again resulting In a three 
to four day loss. 

The small number of Injuries producing disabilities of from five to 
six days could be attributable to cases of players who, rather severely 
injured on Friday, (this was frequently observed with regard to recurring knee 



87 

and «nkl« Injuries), were held out until light work on the folloving Wed- 
needey or Thurtd«y. This would enable the player to get ready for the Friday 
ball game. 

The frequency of "never play again" clataificatione vere only slightly 
lees than one per cent, this Included one caae in which decision to prohibit 
participation was parental rather than medical: the youth had sustained a 
rather severe nose injury. The other 26 boys sustained injuries severe 
enough, on the medical basis, to prevent their further participation in con- 
tact sports. 

A con^arison of current study results, (using disability days as an 
Index of severity of injury) with studies of high school football morbidity 
is liqiossible. Studies of morbidity, to date, either do not include an 
Index of severity or disability (6, 115, 116, 132, 246, 262), or they use 
diagnostic information from professional sources dissimilar to those of the 
current study, such dissimilarity making coii|>arison difficult. 

The Incidence of Injury By Certain Environmental Factors 

School Classification— An examination of Table XII reveals that football 
injuries were most frequent among players from the 1A-2A schools. The players 
from the larger 3A schools had the next highest injury rate and the lowest 
rate occurred in the large 4A schools. 

The data agrees with other reports of injury rate by school size, such 
as Henry (115) » and Krause (132), where both investigations indicated a 
greater Injury rate among players participating on teams from schools with 
the smallest enrollments. 



TABLE XII 

FREQUENCIES AMD PROBABILITY OP DIFFERENCES BETWEEN INCIDENCE RATES 
OF IH7URIES TO PASIICIPANTS BY SCHOOL CLASSIFICATION 1969-1972 



Cl««s of Injured Not Total Rate Parcant of Population 
School Injured 



lA - 2A 


936 


832 


1«768 


.529 


20.1 


3A 


1>494 


1.565 


3,059 


.488 


34.9 


4A 


1,857 


2,092 


3,949 


.470 


45.0 


Total 


4,287 


4«489 


8,776 


•488 


100.0 



Table significant at .01 
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Month of the Injury- -Th« frequency distribution of Injuries by month 
of activity is rsrvealed in Table XIII. It indicates that Septend>er Is the 



TABLE XIII 

FREQUENCY DISTRIBUTION OF INJURIES TO PARTICIPANTS 
ACCORDING TO THE MONTH OF ACTIVITT 1969- 1972 



MONTH 


FREQUENCY 


PERCENTAGE 


AXUST 


1,177 


27.5 


SEPTEMBER 


1,543 


36.0 


OCTOBER 


1,323 


30.8 


NOVEMBER 


196 


4.6 


DECEMBER 


3 


0.1 


UNKNOWN 


44 


1.0 


TOTAL 


4,286 


100.0 



most hazardous month of football participation, with 36.0 per cent of the total 
ntonber of injuries. October had the next highest frequency with 30.8 per 
cent. While these distributions were consistent with that found during the 
pilot phase of the study they again disagree with previously reported work 
by Henry (115) and Van Brocklin (262). Perhaps of i»^re interest than the 
high frequency of injury during the months of September and October, is the 
frequency of injury for the month of August (27.5 per cent). In North Csrolina, 
football practice cannot begin until the 8th of August. For a period of seven 
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days, only light drills without equipmenr. or conditioning programs are per- 
mitted. Therefore, this injury rate is principally for the period of one- 
hall mouth, which magnifies the proportion of Injuries occurring In August 
considerably. The very low frequency of injury in the month of November is 
easily explained. In this area of the country, football season starts in the 
late su-mer and has been coin>leted, with the exception of play-off chain>ion- 
shlp games, by the first week in November. Therefore, the frequency for 
November reflects the injuries of only one week of scheduled game activity, 
plus a small number of chai^pionship games. For exaii«>le, In 1969 only 
six of the 43 study schools succeeded In making it to the play-off games In 
their respective divisions. 

This earlier starting time in the South Is another possible explanation 
for the disagreement with results reported in other studies with regard to 
the month exhibiting the greatest frequency of football injuries. In some 
northern and mid-western states, football does not begin until September, 
and traditionally ends on Thanksgiving Day or during the last week of November, 
Practice seems inconsistent with what comnon sense would seem to dictate when 
the prevailing weather conditions In the two areas of the country are con- 
sidered. 

Practice Versus Game Activity -- Of the 4,287 Injuries recorded, 2,192 
or 51.1 per cent occurred in practice. Table XIV Indicates the consistency 
of this observation with the pilot year of 1968. The differing percentages 
of game versus practice injuries are very similar. This Is certainly not 
consistent with the amount of effort invested in the two activities by the 
teams during the year. It is suggested that, if equal time were involved, 
game activity would vastly outstrip the practice routines In so far as injury 
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TABLE XIV 

FREQUENCY DISTRIBUTION OP INJURIES TO PARTICIPANTS 
ACCORDING TO GAHE OR PRACTICE ACTIVITY - 1969 - 1972 



PUY SITUATION FREQUENCY PERCENTAGE 

GAME 2,079 48.5 

PRACTICE 2,192 51.1 
UNKNOWN le 0.3 

TOTAL 4,287 99.9 



experience is concerned. Thii contention It supported rather well by dete 
which indicates that the highest nuaber of injuries were Incurred on Friday- 
game day. 

Quarter of Game— Table XV shows the distrlbutl* of the injuries that 
occurred in games during 1969-1972 by the quarter of the game in which the 
injury took place. The second period accounted for the highest proportion 
of injuries with 567, or 27,2 per cent. Interestingly, the data also reveal 
that the first half accounted for over one-half of the tot«l game injuries. 

Earlier studies reveal dissimilar and similar findings. Both Hibbert 
(116) and Krause (132) reported the third quarter as the most dangerous with 
regard to injury and the second half as accounting for more than three- fourths 
of total game injuries. Their findings were used to suggest either that 
fatigue in the second half, or that highly motivated play in close games or 
less highly motivated play In games with lop-sided scores, would account for 
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more iecond half injuries. One earlier investigator. Van Brocklin (262) 
reported findings similar to those of the current stt^. His report indi- 
cated the same second quarter rank with regard to injury freqiuency. The 

TA3LE XV 

FREQUENCY DISTRIBUTION OF INJURIES TO PARTICIPANTS 
BY QUARTER OF GAME - 1969 - 1972 



QUARTER OF GAME 


FREQUENCY 


PERCENTAGE 


FIRST 


475 


22.8 


SECOND 


567 


27.2 


THIRD 


487 


23.4 


FOURTH 


402 


19.3 


UNKNOWN 


128 


6.1 


TOTAL 


2.059 


98.8 



reason for the disparity in data is not understood. Any comment would be 
purely conjectural and based on no observed behavior, either objective or 
subjective during the investigation. 

Interval Between Injury Occurrence and Treatment— It is very likely 
that the time between injury and treatment should be considered as a host 
factor rather than as a variable related to the environment. It is felt 
though, that the immediate availability of medical resources to the student 
athlete, and the degree of injury awareness of the youngster as reflected hy 
the attitude of his coaches, might also be considered as environmental in 
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nature In that they are part of the overall football activity ttilieu. In 
any event, Table XVI ahowf the dlatrlbutlon of Injuries by the tlae interval 

TABLE XVI 

FREQUENCY DISTRIBUTION OF INJURIES TO PARTICIPANTS 
BY THE INTERVAL BETWEEN INJURY AND RECEIPT OF 
MEDICAL TREATMENT 1969 - 1972 



INTERVAL BETWEEN 
INJURY AND Rx 


FREQUENCY 




SAME DAY 


1,437 


33.5 


ONE D^Y 


956 


22.3 


2-3 DAYS 


413 


9.6 


4-7 DAYS 


189 


4.4 


8 plus DAYS 


63 


1.5 


DID NOT VISIT M.D. 


1,137 


26.5 


UNKNOWN 


92 


2.1 


TOTAL 


4,287 


99.9 



between the receipt of the injury and the provlalon of medical treatment. Of 
the 4,287 boys injured during the suudy, 2,393 or 55.8 per cent, were treated 
within one day of the injury. However, almost five per cent of the students 
who received treatment, did not receive it until at least four days after the 

injury occurred. 



The Incidence of Injury By Certain^^ost Factors 

Age-- Information concerning incidence rates by age are presented in Table XVII. 
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TABLE XVXX 

FREQUENCIES AMD PROBABILITY OF DIFFERENCES BETWEEN ItUURY RATES 
FARTICIFAIITS ACCORDING TO ACS 



Ag« in 
YMrt 


Injured 


Not 

Injured 


Total 


Injury Rata 


Percent of 
Population 


13 yrt. 


2 


6 


8 


.250 


0.1 


14 yrs. 


133 


346 


479 


.278 


5.6 


15 yr; 


767 


1,498 


2,265 


.339 


26.2 


16 yrs. 


1,300 


1,542 


2,842 


.457 


32.9 


17 yr«. 


1,625 


993 


2,618 


.621 


30*3 


18 yr«. 


263 


124 


387 


.680 


4.5 


19 yr*. 


12 


22 


34 


.353 


0.4 


Total 


4,102* 


4.531 


8,633* 


.475 


100.0 



*UnknoviB deleted from papulation 
Entire table algniflcant at ,01 



Flayere 18 years of age had the highest injury rate. As shovn, the 16 year- 
olds were the largest group of participants, one-third of the total; yet 
this group had a significantly lower injury ratee In fact, the rate of injury 
increased consistently with age, except for the lover rate for 19 year-old 
youths. These data indicate a correlation between age and injury rate. One 
explanation for this relationship, iihich has been extended frequently. Is 
that rider players are exposed to greater risk, greater activity, and hence 
have more injuries. However, given this correlation and the above explana- 
tion for it, age Itself may be a satisfactory expo sure* to- risk variable. 
Additional data presented with respect to estimated time played, or exposure 
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CO the risk of football injury, will indlcat* that this it tha cam. It Is 
necessary to look at tha phanonenon of Incraasad injury rata and aga in a 
somewhat differant aspact which ineludat how ouch Clna pl*yad has baan 
accrued by the manbars of tha varitMis aga groups. 

While the data prasantad is in sharp co* trast with tha hypotheses sug- 
gested by most investigators for this phenOMnoa, It is not so divergent 
froB the hypothesis of Shaffer (227) and others who have attested to relate 
injury experience with lack of phyaical natttrlty. Even controlling for 
exposure- to- risk, it is still vary possible that the greater injury exper- 
ience by age is a function of physical Innaturlty rather than age per se. The 
substantial number of 17 and 18 year-olds that were injured in the current 
study were 17 and 18 by chronological n«asureswnt only. It is conceivable 
that a good portion of the youths were retarded in their sexual or physical 
development . 

Exposure to Risk- - Table XVIII provides infortoatlon on the exposure- to- 
risk item which is then translated throughout the later evaluation of host 
variables such as race, grade, player status, and other variables. The data 
on exposure were based on the estimated amount of time, in minutes, that 
each study member was actively exposed to injury in game situations. 

The lowest rate of injury was for those youthf* exposed to 31-35 minutes 
of play* and the boys who played an average of 11-15 minutes had the highest 
injury rate. One would think that the players exposed longest would have the 
highest Injury rate, but the data does not show this to be true. 

Race -- Table XIX shows the frequency and probability of difference be- 
tween rates of Injury and race of participants. The deviation from a uniform 
distribution of injuries by race is not significant as indicated by a chi- 
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TABLE XVIZI 

FRBQUEMCIES AMD FROBABILXTY OP DIPFSSEtOS BETWEEN INJUfOr SATES 
OF PARTICIPANTS ACCORDING TO TIME EXPOSED 10 RISK 





TliM In 
Minutes 


Injur ad 


Mot 
Injured 


Total 


Injury 
Rate 


Porcont of 
Population 



1-5 


168 


981 


1,149 


.146 


16.4 


6-10 


164 


328 


492 


.333 


7.0 


11 - 15 


199 


197 


396 


• 503 


5.7 


16 - 20 


281 


483 


764 


.368 


10.9 


21 - 25 


478 


968 


1,446 


.331 


20.7 


26-30 


145 


682 


827 


.175 


11.8 


31 - 35 


61 


450 


511 


.119 


7.3 


36 - 40 


108 


449 


557 


.194 


8.0 


41 - 45 


133 


396 


529 


.251 


7.6 


46 + 


122 


198 


320 


.381 


4.6 


Total 


1,859* 


5,132 


6,991 


.266 


100.0 



*Unknownt deleted from population 
Table elgnlflcant at .01 



square value of .00418 (1 d.f.). There la no Identifiable difference in ob- 
aerved injury rate between the races. 

Grade .'- Table XX indicates a clear relationship between grade In school 
and injury among the participants of the study. With no differential rate on 
an exposure-to-risk measure, the increased rate of injury at higher grade 
levels was felt to be a function of age. Differences between observed and 
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TABLE XIX 

FRGQUENCIES AND PROBABILITY OF DIFFERENCES BETWEEN IKJURY RATES 
OF PARTICIPANTS ACCORDING TO RACE 



Race 


Injured 


Not 
Injured 


Total 


Injury 
Rate 


Par cent of 

Population 


White 


3,133 


3,469 


6,602 


.475 


76.2 


Black 


967 


1,071 


2,038 


.474 


23.5 


Indian 


10 


3 


13 


.769 


0.2 


Oriental 


2 


4 


6 


.333 


0.1 


Total 


4,112* 


4,547 


8,659* 


.474 


100.0 



*Unknown8 delated from population 
White v8 Black - Not significant X^* .00418 (l.d.f.) 



TABLE XX 

FREQUENCIES AND PROBABILITY 'V DIFFERENCES BETWEEN IHIURY RATES 
OF PARTICIPANTS ACCORDING TO GRADE IN SCHOOL 



Grade 


Injured 


Not 

Injured 


Total 


Injury 
Rate 


Percent of 
Population 


9th 


103 


196 


299 


.344 


3.7 


10th 


819 


1,502 


2,321 


.353 


29.1 


11th 


1,237 


1,444 


2,681 


.461 


33.6 


12th 


1,703 


981 


2,684 


.635 


33.6 


Total 


3,862* 


4.123 


7,985* 


.484 


100.0 



*Unknovns deleted from population 
Entire table significant at .01 



expected frequenclee were elgnlf leant at e probability level of ,001 for all 
grades. 

Weight— Data pertaining to weight interval injury rates are given in 
Table XXI. Playert who weighed between 180-199 pounds had the highest injury 

TABLE XXI 

FREQUENCIES AND PROBABILITY OP DIFFERENCES BETWItai IRIURY RATES 
OF PARTICIPANTS ACCORDING TO HEIGtlX 



Pounds 


Injured 


Not 

Injured 


Total 


Injury 
Rate 


Percent of 
population 


100 - 


119 


24 


78 


102 


.235 


1.2 


120 - 


139 


310 


772 


1,082 


.287 


12.7 


140 - 


159 


1,112 


1,784 


2,896 


.384 


33.9 


160 - 


179 


1,441 


1,100 


2,541 


.567 


29.7 


180 - 


199 


763 


420 


1,183 


.645 


13.8 


200 - 


219 


291 


183 


474 


.614 


5.5 


220 - 


239 


97 


88 


185 


.524 


2.2 


240 - 


259 


34 


51 


85 


.400 


1.0 


Total 




4,072* 


4,476 


8,548* 


.476 


100.0 



^Unknowns deleted from population 
Entire table significant at .01 



rate. There seems to be a relationship between weight and injury as injury 
rate Increases with the Increase In weight. Since football is a contact 
sport, it would seem logical that snwller or lighter players would be more 
apt to sustain injury than bigger or heavier players. Evidently, this is 
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not the case* 

Generally » earlier r^>orts of Injury occurrence and weight of partici- 
pants have indicated that the smaller players had the worst of It with res- 
pect to injury rates. Tabrah (246) reported that average weights of players 
sustaining severe or multiple injury did not differ from the mean weights 
of their fellow participants. Dalzell (56) presented data indicating that 
the lighter weight youths sustained the more serious injuries, and in fact, 
were injured more frequently. These findings are not consistent with the 
present study results. 

Height .-- Table XXII shows the frequency distribution and probability of 



TABLE XXII 

FREQUENCIES AND PROBABILITY OF DIFFERENCES BETWEEN INJURY RATES 
OF PARTICIPANTS ACCORDING TO HEIGHT 



Height in 
Inches 


Injured 


Not 

Injured 


ToUl 


Injury 
Rate 


Percent of 
Population 


60 - 61 


17 


29 


46 


.369 


0.5 


62 - 63 


31 


64 


95 


.326 


1.1 


64 - 65 


75 


175 


250 


.300 


2.9 


66 - 67 


379 


647 


1,026 


.369 


11.9 


68 - 69 


947 


1,240 - 


2,187 


.433 


25.3 


70 - 71 


1,184 


1,263 


2,447 


.484 


28.3 


72 - 73 


1,046 


748 


1,794 


.583 


20.7 


74 - 75 


367 


307 


674 


• 5AA 


7.8 


76 - 77 


63 


49 


112 


.562 


1.3 


78 - 79 


11 


4 


15 


.733 


0.2 


Total 


4,120* 


4,526 


8,646* 


.476 


100.0 



^Unknowns deleted from population 
Entire table significant at .01 
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difference between Injury rate and the players' height. Again, aa with weight, 
there it a relationship between injury and the height of players. The rate 
increases with height. The two factors, height and weight, considered together, 
reinforce the earlier hypothesis that larger boys, less agile and flexible, 
are probably injured more f recently than their smaller, sore Agile counter- 
parts, whose lower injury rate is due to their ability to "get out of harm's 
way." 

Player Status .— Table XXIII reveals the relationship between Injury rate 



TABLE XXIII 

FREQUENCIES AND FROBABILITy OF OIFFEBENCC BEIVEEM IHIURY RATES 
OF PARTICIPANTS ACCORDING TO FLAYER STATUS 1969 - 1972 





Status 


Injured 


Not 

Injured 


Total 


Injury 
Rate 


Percent of 
Population 


Varsity 
J. V. 


3,240 
759 


2,654 
1,621 


5,894 
2,380 


.550 
.319 


71.2 
28.8 


Total 


3,999* 4,275 
Table significant at .01 


8,274 


.483 


100.0 





for players of varsity teams versus players of junior varsity teams. The fre 
quencies differ from a uniform distribution by a significant margin. The 
results here are straight for».<.i:a. Varsity players risk a signlf^antly 
greater chance of Injury than do Junior varsity players. 



Thie rate for varsity participant^ is significantly greater. Differences 
such as these have never been reported In the literature. Either investi- 
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gators have failed to differentiate between the levels of pLay in this re- 
gardy or the Junior varsity level teams have not bean studiad and reported 
on with respect to injury experience. 

The results shown here nay well be a function of age. The younger boys 
are very likely playing on the Junior varsity teaos unless they are big, 
strong youths. In either event, the two items act as limiting factors on 
the injury incidence of Junior varsity pilfers. They are younger and smaller- 
both of which are related to smaller rates of Injury occurrence. A few of 
these players in the younger age groups are bigger and stronger, and play 
therefore, at the varsity level and contribute to the greater injury rate 
at that level. It is also possible that a "harder" game of ball is played 
at the varsity level* Each^ and perhaps all^ of these factors combine to 
contribute to the higher Injury rate among varsity players* 

Football Playing^ Experience ^-- Table XXIV presents the frequency dis- 
tribution and probability of difference between Injury rates according to the 
number of years of football playing experience of participants* That the in- 
cidence of Injury to participants Increases with the nuid>er of years of 
playing experience Is quite evident. The Injury rate rises from Its lowest 
point at 266 per thousand (no previous experience) to a height of 915 
(nine or more years of playing experience) « The results are quite clear 
Players with greater experience risk a significantly greater chance of Injury 
than do players with less experience. One conceivable reason for the higher 
rate among experienced players Is that there are a disproportionate number 
of recurring Injuries to parts injured earlier. In support of this^ the 
next factor considered is reinjury rates for participants. 

History of Prior Injury at Football *" Table XXV presents clear evidence 
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TABLE XXIV 

FREQUENCIES AND PROBABILITY OF DIFFBRENCBS BETWEEN INJURY RATES 
OF PARTICIPANTS ACCORDING TO ANOUNT OP PREVIOUS BXPSRIENCE 

PLAYING FOOTBALL 1969 - 1972 



Number of 
Years 


Injured 


Not 

Injured 


Total 


Injury 
Rata 


Parcant of 
Population 


none 


147 


405 


552 


•266 


6.4 


One 


394 


754 


1,148 


.343 


13.2 


Two 


707 


1,020 


1,727 


.409 


19.9 


Three 


891 


880 


1,771 


.503 


20.4 


Four 


719 


641 


1,360 


.529 


15.7 


Five 


593 


404 


997 


.595 


11.5 


Six 


256 


250 


506 


.506 


5.8 


Seven 


185 


130 


315 


.587 


3.6 


Eight 


121 


44 


165 


.733 


1.9 


Nine 


118 


11 


129 


.915 


1.5 


Total 


4,131 


4,539 


8,670 


.476 


99.9 



Table Significant at 



that players with a history of football injury sustain re- injury at a much 
higher rate than their associates with no history of prior football trauma. 
This relationship is emphasized by a chi-square value of 220.55 (l.d.f.) which 
exceeds chance at the .001 level of probability. Twentyeight per cent of 
the participants had a history of prior injury. Of thesT 2,200 youths, 1,372 
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were re- injured. Allen (S) In his study of young airmen football players 
reported that a significant number of Injuries In his study had had recurring 
injuries of some consequence* 



TABLE XXV 

FREQUENCIES AND PROBABILITY OF DIFFERENCE BETWEEN INJURY RATES TO 
PARTICIPANTS ACCORDING TO HISTORY OF PRIOR FOOTBALL INJURY 1969 - 1972 





Prior Injury 


Injured 


Not 


Total 


Injury 


Percent of 




Injured 




Rate 


Population 


Yea 


1,372 


828 


2,200 


.624 


28.1 


No 


2,456 


3,165 


5,621 


.437 


71.9 


Total 


3,828 


3,993 


7,821 


.489 


100.0 




Probability of difference between groups 


significant at .Ol 




2 

X 


- 220.55 


(1 d.f.) 







It could not be expected that players would remember all of the Injuries 
that they had sustained during their participation in high school athletics. 
Therefore, only data with respect to previous football injuries requiring 
medical treatment which disabled the boy for seven days or more were solicited^ 

Position played when injured Table XXVI presents information on the 
distribution of injuries by the position played when injured. Some clarifica- 
tion is necessary before this table can be evaluated. First most previous 
studlP<; have considered the relative risk involved by the position played. In 
Hibbert (116) stated: 
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TABLE XXVI 

FREQUENCY DISTRIBUTION OF INJURIES TO PARTICIPANTS 
ACCORDING TO POSITION FLAYED 1969 - 1972 



POSITION 
PLAYED 



FREQUENCY 



PERCENT 



[NATOR 



RANK 
ORDER 



End, Defense 


394 


9.2 


2 


6 


End, Tight 


201 


4.7 


1 


5 


End, Split 


113 


2.8 


1 


11 


Tackle, Defense 


444 


10.4 


2 


3 


Tackle, Offense 


243 


5,7 


2 


11 


Guard, Defense 


231 


5.4 


2 


12 


Guard, Offense 


305 


7.1 


2 


9 


Center 


155 


3.6 


1 


8 


Linebacker 


489 


11.4 


2.5 


7 


Quarterback 


260 


6.1 


1 


2 


Halfback Defense 


340 


7.9 


2.5 


10 


Halfback Offense 


432 


10.1 


2 


4 


F lanker 


21 


0,5 


1 


16 


Wlngback 


81 


1,9 


1 


14 


Safety 


116 


2.7 


1 


12 


Fullback 


277 


6.5 


1 


I 


Tailback 


97 


2.3 


1 


13 


Middleguard 


38 


0.9 


1 


15 


Blocking Back 


7 


0.2 


1 


17 


Slotback 


6 


0.1 


1 


18 


Unknown Position 


13 


0.2 




17 



TOTAL 


4,268 


99.7 
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Before football took to the air, fullbacks 
and guards traditionally bore the brunt 
of most injury. This has changad and 
injuries are very evenly divided, although 
the quarterback position la still the 
safest. 

Dalzell (56) also reported on the most frequent position sustaining 
Injury in football. His data ranked the defanslve end, defen&lve tackle, 
linebacker, and offensive halfback, in descending order of frequency. 

In looking at the table, it should be kept In mind that there arc two 
halfbacks, two guards, two tackles and two ends for each fullback, quarter- 
back and center. In addition, in several defensive fomations there are as 
toany as four linebackers, and anywhere from two to five defensive backs. In 
Table XXVI, column A indicates the denominator assigned for each position. 
Tlie frequency of injury Is then presented for the number of poaitions played. 
The fullback position is inherently the ;aost hazardous on the field. It 
is followed closely by the quarterback and the defensive tackle and offensive 
halfback. 
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CHAPTER VI 

* 

DISCUSSION OF THE ACTIVITY ENGACED HI WKEM DUURED 
AND THE AGENTS OP FOOTBALL DiTURY 

As the principal «im of th* study was to det«ralM e«utM of hifth school 
football injury, it m nocMsary to develop a taacono^f for clataifying 
football accidents for causal analysis. The criteria astabliahed for the 
taxowxqr were: <1) that it be designed to include all of the events » ob- 
jects, and circumstances related to the cause of the accident, (2) that it 
cUssify all types of football injuries and accidents, (3) that it be adapt- 
able to unusual situations that might arise during interviews, and (4) that 
it be amenable, to the extent possible, to pre-coding of Its eateries to 
facilitate data processing. 

Football accidents which result in Injury do not occur within clearly 
defined categories. A classification had to be developed into which the col- 
lected data could be assembled by some predetermined rules. Accidents in 
football have some conmon causal factors: the activity of the injured; his 
emotional state; the initiating action; the resulting injury; the object or 
agent involved, if any, and its condition. A classification scheme was develop- 
ed for three of these factors: (1) the activity of the injured, (2) the 
agent or agents of the injury, and (3) the injury occurrence itself. The 
classification specifications appear in Appendix E. 

The analysis of the injury data related to cause will be separated into 
a consideration of the activity of the injured at the time of injury, the 
object or agent that caused the injury, and the interrelationship of tbs two. 
Activity Engaged in at the Time of the Injury 

Table XXVII shows the distribution of injuries to participants by rhe 
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TABLE XXVII 

DISTRIBUTION OP INJURIES TO PARTICIPiOITS ACCORDING 
TO PRACTICE ACTIVITY EXCLU8XVS OP SCRimCE 



ACTIVITY 


FREQUENCY 


PERCENT 


PERCENT 
TOTAL INJURIES 


CONDITIONING ACTIVITY 


(130) 


15.3 


3.0 


Wind Sprints 


67 


• 




Reaction Drills 


14 






Exercises 


21 






Other Conditioning 


28 






ABILITY DRILLS 


(89) 


10.5 


2.1 


^tonkey Roll 


16 






Coffee Grinder 


3 






Other Ability 


70 






TACKLING DRILLS 


(287) 


33.8 


6.7 


One-On-One 


158 






Alabama Drill 


153 






Form Tackling 


10 






Other Tackling 


66 






BLOCKING DRILLS 


(147) 


17.3 


3.4 


One-On-One 


68 






Two-On-Two 


24 






Blocking on End 


11 






Two-On-One 


4 






Other Blocking 


40 








(Table XXVII continued on page 108) 
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ACTIVm 


FREQUENCY 


PERCENT 
PRACTICE INJURIES 


PERCENT 
TOTAL INJURIES 


EQUIPMENT WORK 


(129) 


15.2 


3.0 


7 - Man Sled 


30 






2 - Man Sled 


9 






Buckaroo Machine 


3 






Holding Oumy 


24 






Hitting Dunny 


44 






Other Equipment 


19 






OTHER 


(58) 


'6.8 


1.4 


Kick Off Drill 


3 






Passing Drill 


32 






Half Speed Scr image 


23 






UNKNOWN 


(8) 


.94 


.1 


TOTAL 


848 


99.8 


19.7 



players' activity during practice situations exclusive of scrioaage activity. 
Tackling drills were by far the most hazardous activities, accounting for 
33.8 per cent of the injuries. Youths were injured moat frequently In one- 
on-one type drills. In these drills, the tackier was injured more frequently 
than the ballcarrier. This was also the case with the players exposed in 
the "Alabama" drill. In this particular drill there is a ballcarrier, per- 
mitted to run only within a prescribed area, a blocker, and a tackier* The 
tackier was injured more often than either the blocker or the ballcarrier. 
However, when exposed to the sideline tackling drill (one-on-one tackling from 
a 45 degree angle), it was the ballcarrier who was injured most often. 

ERIC 
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An unusual finding is indicated by the frequency of injury headed 
*'equi^nt work*'. This activity was the fourth aoat haaardoua drill or 
practice activity. The use of hand-held and stand-up duaanies, sleds, and 
other field equipment purports to provide for lass contact betwaan pliqrers 
during instruction for and practicing of fundaaantal skills of the gane— 
thereby minimising the risk of Injury* However, item the data one could con- 
clude that an athlete is almost as safe when blocking "live" as on equip- 
ment or dunnies. 

Another item of interest extractable from Table XXVZI Is the unusually 
high frequency of injury while participating in wind sprints and reaction 
drills. These activities involve no deliberate contact and are used primarily 
for conditioning purposes. That such activities result in injury must be 
due either to poor conditioning of the student athlete himself, or, to the 
condition of the surface upon which he is performing, in either case, all 
of these injuries should be considered preventable. 

Inform&tion on Table XXVIII indicates the distribution of injuries to 
players by selected general activities which were being performed when play- 
ers incurred injuries during games and scrimmages. It is clear that de- 
fensive work was responsible for the greatest proportion of the injuries 
(44.4 per cent) in games and scrimmages, and (31.8 per cent) of all injuries. 
Offensive play was next in order of frequency, accounting for 42,7 per cent 
of the game and scrimmage activity injuries and 30.6 per cent of the total. 

While the results, indicating a greater propensity for Injury among 
defensive ballplayers than offensive plqrers, ware not surprising, the other 
item disclosed by data from this table is wortl^ of note. The high incidence 
of injury during speciality play activity (8.1 per cent of all injuries) must 
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he considered Important. The very ■mall aaount of clme bxpoaed in klckoff, 
punt, and point-after- touchdown situations relative to total game and scrim- 

TABLE XXVIII 

DISTRIBUTION OF ItUURIES TO PARTICIPANTS ACCORDING 
TO SELECTED GAME AND SCRIMMAGE ACTIVITY 



ACTIVITY 


FREQUENCY 


PERCENT or GAME 
AND SCRIMMAGE INJURY 


PERCENT OF 
TOTAL INJURIES 


Offensive Play 


(1311) 


(42.7) 


(30.6) 


Ballcarriers 


784 


25.5 


18.3 


Blocking 


527 


17.2 


12.3 


Defensive Play 


(1364) 


(44,4) 


(31.8) 


Tackl ing 


664 


21.6 


15.5 


Other Defense 


700 


22.8 


16.3 


Specialty Play 


(349) 


(11.4) 


(8.1) 


Kickoffs 


150 


4.9 


3.5 


Punts 


177 


5.8 


4.1 


Point after Touchdown 22 


0.7 


0.5 


Unknown 


(48) 


(1.5) 


(1.1) 


Total 


3072 


100.0 


71.6 



mage time indicate a disproportionate Incidence during these activities. 
This apparently high incidence is very likely due to contact in the open 
between runner and tackier* blocker and tackier, and others moving at a high 
rate of speed. Such contact could conceivably result both in a greater 
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number of injurle* and in more Injuries of a disabling nature. Further dia- 
cusaion of this phenomenon will be forthcoming from data presented on in- 
juries incurred during selected activities and their relation to tine lost 
due to dlsabiiicy. For cxaa^le. Table XXIX shovs the percentage of dis- 
ability days over seven resulting from injury while performing certain activ- 
ities on offense during games and scrinages. There appears to be an as- 

TABLE XXIX 

FREQUENCY DISTRIBUTION Or IRJURIES TO PARTICIPANTS ACCORDING TO 
OFFENSIVE PLAY ACTIVITIES AMD PERCENTAGE OP DISABILITY DAYS 
OF SEVEN OR HORE 1969 - 1972 



Offensive Activity 



Frequency 



Percent 



QB Tackled 
Moving Laterally 

QB Tackled on 
Drop Back Pass 

Ball Carrier Tackled: 
Head-on 

Line of Scrinnage 
Oownfleld 
Sideline 
N.E.C* 

Running Ball N.E.C. 

Blocking : 

Line of Scrinnage 
Downf leld 
Sideline 
Pass Blocking 



25 



44 



9 

174 
172 
212 
84 

66 



388 
86 
14 
40 



1.9 



3.4 



0,7 
13.2 
13.1 
16.1 

6.4 

5.0 



29.5 
6.5 
1.1 
3.0 



Disability days 
of Seven or Hore 



44.0 



40.9 



44.4 
36.2 
36.6 
44.8 
29.8 

3x.8 



33.8 
40.7 
35.7 
30.0 



Total 1,314 99.9 

* N.E.C. ' Not Elsewhere Classified 



36.8 
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aocUtion between the severity of Injury incurred and the activity engaged 
in at the tine of the injury. 

One might expect that the greateet nuaber of injuries would occur at 
the line of ecrinnage. This is not the case on offanse. Mora than half of 
the injuries occurred at the sideline, downfield, or ware incurred by the 
quarterback while moving laterally or dropping back to pass. 

Very sliollar associations are shown In Table XXX for Injuries Incurred 



TABLE XXX 

FREQUENCY DISTRIBUTION OF IKJURIES TO PABTICIPANTS ACCORDING TO 
DEFENSIVE FUY ACTIVITY AND FERCENTAGB OF DISABILITY DAYS 
OF SEVEN OR MORE 1969 - 1972 



Defensive Activity 


Frequency 


Percent 


Percentage oi 
Disability Days 
of Seven of More 


Tackling: 

Line of Scrimmage 

Dfwnfleld 

Sideline 

Head' on 

As Blocked 

N.E.C.* 


257 • 
106 

73 

15 

A6 
167 


18.8 
7.8 
5.3 
1.1 
3.4 

12.2 


25.7 
42.5 
39.7 
33.0 
43.5 
29.9 


Lateral Pursuit 


102 


7.5 


43.1 


Defensive Charge 


63 


4.6 


33.3 


Fighting Off Block 


90 


6.6 


34.4 


Being Blocked 


226 


16.6 


34.5 


Line of Scrlnmage 








Trapped 


14 


1.0 


42.9 


Blocked Down field 


100 


7.3 


40.0 


Cutting to 
Intercept Pass 


42 


3.1 


38.1 


Positioning for Tackle 


30 


2.2 


30.0 


Recover Fumble 


34 


2.5 


47.1 



Total 



1,365 100.0 
*N.E.C. - Not Elsc^are Classified 



34.9 
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in defensive play during games and acrimnages. Downfield tackling, lateral 
pursuit of the ball carrier, and being blocked downfield result in more severe 
injuries. Although a rather small nuiid>er of cases are represented, cutting 
to intercept a pass is another defensive activity that seems to be related 
to more severe injury occurrence. Table XXXI presents additional data re- 
lated to the average number of disability day* according to selected foot- 
ball activity, in this case, the frequency of injury Incurred during 
participation in speciality play is considered. As shown, the greatest number 
of injuries on speciality plays occur when the athlete Is blocked under a 
punt (17.2 per cent), blocked on kickoffs (12,9 per cent), or is blocking on 
a punt (10.3 per cent). 

It seems clear that the activities associated with contact between 
players in the open field are inherently more dangerous to the health of the 
athlete as far as disability Is concerned. 

(h/er the years, the game of football has opened up. It has been salu that 
the old, crushing, bruising types of body contact have been elelainated by 
the so-called open game* But, perhaps we have traded the bruises of close, 
in-line play of the "three yards and a cloud of dust" era, for the more 
severe injuries which are resulting from a greater frequency of impact between 
youths traveling at high rates of speed over greater distances prior to uul- 
lision. Add the element of inadequate plastic armor plate and you have the 
necessity ingredients to explain the relative high degree of severity con- 
nected with downfield, sideline, and open field injury occurrences during 
games and scriinroages. 
The Agent of the Injury 

The injuries reported in this study have resulted from accidents on the 



114 



TABLE XXXI 

FREQUENCY DISTRIBUTION OB INJURIES TO PARnCIPAMIS ACCORDING TO SPECIALTY 
PLAY ACTIVITY AND FERCENIAGE OF DISABILITY DAYS OP SEVEN OR MORE 1969-1972 



Speci«llty Play Fr«qu«ncy 



P«rc«iit 



P«rc«ntAg« of 
DlMblllty Days 
of S«v«n or Moro 



Punt: 

Tackling 32 

Being Blocked 60 

Blocking 36 

Blocking Punt 8 

Return 26 

N, E. C* 15 

Klckoff : 

Being Blocked 45 

Tackling 33 

Mocking 29 

Return 29 

N, E. C* 14 

Point After Touchdown: 

Blocking P. A. T. 10 

Kicking 12 



9.2 
17.2 
10.3 
2.3 
7.4 
4.3 

12.9 
9.5 
8.3 
8.3 
4.0 

2.9 
3.4 



46.9 
55.0 
30.6 
37.5 
26.9 
26.7 

48.9 
33.3 



A1 /. 



38.0 
28.6 

20.0 
33.3 



Total 349 100.0 

'^'N. E. C. - Not Elsewhere Claaaified 



39.8 
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football field or practice area. Accidents are considared in terns of a 
related aeries of events, objects, and happenings laading to an injury. These 
factors include the activity of the injured, vhlch has been discussed earlier 
in this chapter, the object involved, and the action directly causing the 
injury. For the no«f part, the two latter iteaa have been conbined in the 
classification of agent. For example, "blow from object" is related to the 
actual object which caused the injury itself but was not necessarily a pre- 
cipitating factor with regard to the accident in which the injury occurred. 
However, the category of falls combines the activity (tall, catching a pass) 
and the object of the injury (collision with the ground or another person) 
and is the precipitating factor itself— the fall. All of the categories have 
been designed to deal with and must be evaluated In light of, the particular 
phenomenon under study, that Is, football trauiaa. 

The analysis of cause is begun in Table XXXII which presents, in broad 
categories suggestive of cause based on the components discussed above, re- 
lationships quite divergent from long standing hypotheses as to the factors 
involved when persons are injured while playing football. Part of the dif- 
ferences are due to the classification itself. For Instance, a very large 
number of the persons injured by a "blow from object" might very well have 
been categorized under "collision with another person". Here certain ar- 
bitrary assignments had to be made. If the injury itself, that is— the lacer- 
ation or contusion—were directly attributable to a blow being delivered to 
the victim by the helmet of his opponent, the Item was coded to "blow from 
object - helmet of opponent." If it could not be ascertained Just what ob- 
ject caused the laceration or contusion, but the respondent could report that 
the injury was incurred while being struck by an opponent during a tackle, 
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TABLE mil 

FREQUENCY DISTRIBUTIOM OP INJURIES TO PARTICIPANTS ACCORDING TO 
GENERAL CLASSIFICATION Of CAUSE 



CAUSE OF INJURY 


FREQUENCY 


PERCENTAGE 


Blow from Object 


1,337 


31.2 


Collision with Object 


369 


8.6 


Contact with Sharp, Hard, 
or Rough Objact 


170 


4.0 


Ill-Fitting, Broken or 
Defective Equipment 


75 


1.7 


Caught in or Between Objects 


62 


1.4 


Torsion or Twisting 


463 


10.8 


Stepped in or on Object 


112 


2.6 


Illegal Act 


159 


3.7 


Inq>ropar Technique 


81 


1.9 


Inadeqttate Care of Minor 
Wo'un.'l or Blister 


68 


1.6 


Heat 


33 


0.8 


Collision with Another Person 


860 


20.1 


Other 


274 


6.4 


Unknown 


224 


5.2 


Total 


4,287 


100.0 



the injury would have been coded to "collision with another person - tackier." 
One would expect that the majority of injuries would be caused by collisions 
of this nature— between the ballcarrier and the tackier; blocker and tackier; 



ERIC 



117 

or, blocker and blocker. That these are important considerations is shown 
by the high percentage of injuries In the category (20.1 par cent). How- 
ever, the frequency of injuries due to blow from object Is larger^ at 31.2 
ptsr cent of the total. Falls, torsion or twisting type causes were nexL In 
order of frequency. Interestingly, illegal acts (3.7 per cent) and improper 
techniques (1.9 per cent), both activities over which responsible leader- 
ship in athletics could exert some control, are responsible for a significant 
proportion of the injuries. This is true also with respect to the nun^er of 
persons who lost time from activity due to iiq>rop«r or inadequate care of 
a minor wound or blister. Perhaps the most significant finding in this table, 
although not unexpected, related to the 33 cases of heat involvement. Of 
the 23 cases reported in 1969, 12, or more than half, also experienced a 
heat episode during the 1968 season. Youths who once suffer a heat problem 
should be watched very carefully for further involvement. The responsibility 
of roaches and other athletic officials for the prevention of heat trauma 
should not be underrated. 

Table XXXIII provides a more detailed look a the number of youths in- 
jured by a blow from an object. The data clearly indicts helmets as the 
one piece of equipment most often responsible for the injuries in this cate- 
gory. The helmet not only caused 38,8 per cent of the injuries delivered by 
a blow, but were responsible for 12.1 per cent of the total injuries sus- 
tained by study participants. The helmet of the tacklar was most often the 
agent of the injury, accounting for over one-third of the helmet-related 
injuries. The practice of "spearing"— using the helmet as a destructive 
weapon—has been Indicted in the literature as the cause of many injuries. 
Concern has generally been directed towards the neck of the person doing the 
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DISTRIBUTION OF IRJURIES TO PARTICIPAMTS 
ACCORDIHG TO AGENT OP INJURY - BLOV FROM OBJECT 



AGENT 


FREQUENCY 


PERCENT 


PERCENT OF 
TOTAL INJURIES 


HELMET: 


(519) 


(38.8) 


(12.1) 


Ballcarrier 


65 


12.5 




Blocker 


153 


29.5 




Tackier 


222 


42.8 




Opponent, N.E.C.* 


79 


15.2 




SHOULDER PADS: 


(203) 


(15.2) 


(4.7) 


Ballcarrier 


16 


7.9 




Tackier 


53 


26.1 




Blocker 


117 


57.6 




Opponent, N.E.C* 


17 


8.4 




SHOES: 


(309) 


(23.1) 


(7.2) 


Kicked 


139 


45.0 




Stepped on 


170 


55.0 




KNEES 


(159) 


(11.9) 


(3.7) 


ELBOW 


(27) 


(2.0) 


(0.6) 


FOREARM 


(50) 


(3.7) 


(1.2) 


FIST-FINGER 


(44) 


(3.3) 


(1.0) 


BALL 


(18) 


(1.3) 


(0.4) 


UNKNOWN 


(8) 


(0.6) 


(0.2) 


TOTAL 1,337 

*N.E.C. - Not Elsewhere Classified 


99.9 


31.1 
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spcArlng (6, 223, 238). However, several authors. Including Rose (212) and 
Miller (158), have reported increased risk to the recipient of these blows. 
l^rhile the present data does not indicate spearing as a cause, reviewing game 
films of study schccls disclosed that the practice was prevalent among study 
'participants. 

Players' shoes were indicated by respondents as the cause of injury in 
seven per cent of the cases. These injuries amounted to 23.1 per cent of the 
blow from object causes. Shoulder-pads and knee-pada ware the next most 
frequent cause of injury. It is obvious that the hard plastic protective 
gear contributes greatly to the accident trauma sustained by high school 
athletes. 

Tables XXXIV, XXXV, AND XXXVI presents infnrtaatlon on other equifMiient- 



TABLE XXXIV 

DISTRIBUTION OF INJURIES TO PARTICIPANTS ACCORDING TO SELECTED 
AGENTS OF INJURY - ILL-FITTIKC, BROKEN OR DEFECTIVE EQUIPMENT 



AGENT 


FREQUENCY 


PERCENT 


PERCENT OF 
TOTAL INJURIES 


IMPROPER FIT: 


(37) 


(49.3) 


(0.9) 


Helmet 


22 


59.5 




Shoes 


3 


8.1 




Shoulder Pad 


12 


32.4 




BROKEN EQUIPMENT: 


(33) 


(44.0) 


(0.8) 


Webbing of Helmet 


6 


18.2 


Screw on Helmet 


4 


12.1 




Broken Face Mask 


23 


69.7 




NO HELMET WORN 


(5) 


(6.7) 


(0.1) 


TOTAL 


75 


100.0 


1.8 



TABLE XXXV 



DISTRIBUTION OF INJURIES TO PARTICIPAMTS ACCORDIMG TO SELECTED 
AGENTS OF INJURY • CONTACT WITH HARD, SHARP OR ROUGH OBJECT 



AGENT 


FREQUENCY 


PERCENT 


PERCENT OF 
TOTAL INJURIES 


FENCE POST 


20 


11.8 


0.5 


OVERLAPPING FACE MASK 


24 


14.1 


0.6 - 


DUMMT 


16 


9.4 


0.4 


HELMBT 


41 


24.1 


1.0 


EXPOSED PAD 


5 


2.9 


0.1 


SHOULDER PAD 


U 


7.6 


0.3 


ROCK 


24 


14.1 


0.6 


GLASS 


12 


7.1 


0.3 


METAL ON SLED 


10 


5.9 


0.2 


BENCH 


5 


2.9 


0.1 


TOTAL 


170 


99.9 


4.1 



-Involved Injury causes. In these tables the categories of "ill-fitting, 
broken, or defective equipment," "Contact with sharp, hard, or rough object," 
and "Caught in or between object" are combined. As shown, 0.8 per cent of 
the total Injuries incurred in the study were due to brdcen or defective 
equipment. An additional 1.0 per cent of the total was due to contact with 
the helmet, and 0.6 per cent to the overlapping of halnet faceguards. In 
the "Caught in or between" category, 0.7 per cent of the total injuries was 
incurred when a player caught part of his body in a helmet or other piece of 
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TABLE XXXVI 

DISTRIBUTKW OF IKJURIES TO PARTICIPANTS ACCORDING TO 
SELECTED AGENTS OF INJURY - CAUGHT IN OR BETWEEN OBJECTS 



AGENT 


PREOUENCY 


PEftCENT 


TOTAL INJURIES 


Paiiczht Re t ween * 




\^ *■•*') 


en 7\ 


Helmets 


7 


21.8 




Knee end Ground 


3 


9.4 




Shoulder Pads 


3 


9.4 




pace Masks 


19 


59.4 




Caught In: 


(30) 


(48.4) 


(0.7) 


Shoulder Pad 


14 


46.7 




Jersey 


15 


50.0 




Unknown 


1 


3.3 




TOTAL 


62 


100.0 


1.4 





equipment • The total production of injuries related to equipment ^ In- 
dicated by the three categories of this table^ exceed seven per cent of all 
injuries. 



Tables XXXVII and XXXVIII show the frequency of Injury and percentage 
of total injuries contributed by the categories of ''torsion'' and "stepped 
on or in object." Of the injuries sustained and clasalfled as due to torsion 
or twisting, the greatest percentage were not related to cwitact at all« 
Two-^point -eight per cent of the torsion injuries occurred when the player 
"cut" or changed direction with no contact involved. An additional 1.0 per 



TABLE XXXVXI 

DISTRIBUTION Of INJURIES TO PiOtTZCIPAIITS ACCOiU>IMG 
TO SELECTED ilCENTS OF JSmXi - TORSION OR TWISTXilG 



AGENT 


FRBQUEMCY 


PERGBRI 


PERCENT or 
TOTAL INJURIES 


TWISTED BY: 








TWO mn TaCKlUlg 


37 


8.0 


0.9 


Miiig TacKisOf Hung in 
Turf 


32 


6.9 


0.7 


cucciiig * NO cone AC c 


122 


26,3 


2.8 


Landing - No Contact 


40 


8.6 


0.9 


Baing Tackled 


77 


U(6 


1.8 


Avoiding Block - No Contact 


10 


2.2 


0.2 


Being Blocked - Foot 
Inibedded 


57 


12.3 


1.3 


Block 


37 


8.U 


0.9 


Going for Underthrown 
Ball 


9 


1.9 


0.2 


Rung in Turf - No Contact 


42 


9.1 


1.0 


TOTAL 


463 


99.9 


10.7 





cent occurred when a player hung his cleat or ahoe in the turf, again, with 
no contact involved. 



In the category of "stepped on or in object," the results clearly call 
for better administration of the football program. Two point-seven per cent 
of all injuries were due to either inadequate facilities, inadequate main- 
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TABLE XXXVIII 

DISTRIBUTION OF INJURIES TO PARTICIPAirrS ACCOROIMG TO 
SELECTED AGENTS INJURY - STEPPED CM OR IN OBJECT 



AGENT 


FREQUENCY 


PERCENT 


PERCENT OP 
TOTAL INJURIES 


Hole 


SO 


44.6 


1.2 


Uneven Surface 


16 


14.3 


0.4 


Rock 


7 


6.3 


0.2 


Mud Hole 


16 


14.3 


0.4 


Equlpoient on Field 


14 


12.5 


0.3 


Another Player's Helmet 


9 


8.0 


0.2 


TOTAL 


112 


100.0 


2.7 



tenance of facilities, or careleflAness, Holes and rocks should not he pre- 
sent on playing surfaces and uneven surfaces and nud-holes should be filled 
In. Stepping on a piece of equipment i« evidence of carelessness In op- 
eration of the program. 

Table XXXIX presents data related to injuries classified as being caused 
by "collision with an object." In oust cases, the object or agent was the 
ground. Three hundred-forty such injuries (7.9 per cent of all injuries) were 
due to contact with the ground. These have been assigned to a category other 
than to "falls" because the fall category Identified the fall as the pre- 
cipitating factor, but some other factor as the agent. In the cases assigned 
to this tabulation, the cause or agent of the Injury Is the collision with 
the ground after being tackled, being blocked, or after landing from a Jump, 
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TABLE XXXIX 

DISTRIBUTION OF IHJURIES TO PARTICIPAIITS ACCOia>IliG TO THE AGEMT 
OF THE XHJURY - COLLXSZOR fflTR OBJECT 



AGEMT 


TRBQUENCY 


BBRCENT 


PERCENT OP 
TOTAL 


GROUND: 


(340) 


(92.1) 


(7.9) 


After Block 


40 


11.7 


0.9 


After Tackling 


60 


17.6 


1.4 


After Being Tackled 


136 


40.0 


3.2 


Aster Being siocKea 




13.5 


1.1 

• • • 


After Hitting Dmv 


17 


5.0 


0.4 


After Undercut* 


15 




0.3 


After Jtinp landing 


16 


4.7 


0.4 


N.E.C.** 


10 


2.9 


0.2 


SLED 


10 


2.7 


0.2 


DUMMT 


10 


2.7 


0.2 


COLLISION, N.E.C. 


9 


2.4 


0.2 



TOTAL 369 99.9 8.5 

* Tackled while in air, taking legs out from under player, not permitting 

him to land on his feet. 
** Not elsewhere classified 



With the possible exception of the small number of injuries (10) re- 
lated to collision with equipment, the majority of the injuries in this 
category are those expected in football participation. Being tackled and 
blocked resulting in a collision with the ground which causes an injury is 
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part o£ che risk assumed by the athlete when he decides to play football* 
There may be a modest reduction In such Injuries If greater emphasis la placed 
on agility and "learning how to fall" when one is tackled, but this is 
highly problematical. 

Table XL presents additional data oncolllsion type Injuries. In this 
case, injuries sustained as a result of colliding with another player— an 
opponent or a teaimate. It could be expected that, since football is a 
contact sport, the lion's share of the Injuries would be sustained in the 
manner described by this category heading. However, the classification 
scheme dictated that if the injury was the result of a blow from the hard 
shelled helmet or another piece of identifiable equlpmant or object, the 
assignment ct classification was made to the agttnt most directly related to 
causing the Injury. As shown in this table, only 20.1 per cent of all 
injuries sustained by study participants were of the general "collision" 
type between players. Of these 860 Injuries, 542 were between the ball- 
carrier and the tackier. Of these 542 injuries the tackier was Injured 338 
times as opposed to 204 Injuries for the ballcarrier. Of sooe interest with 
respect to the earlier described elevated rate of Injury in blocking on 
offense, is the number of Injuries classified as collision with another player 
(225 or 52 per cent of the total Injuries) which Involve injury sustained 
while being blocked. The downf ield— the open-field nature of this problem- 
is again pointed out by the large number receiving the Injurious block from 
the side or the rear. 

The prospects for prevention of injury are great in the area of officia- 
ting. Most penalties of more than five yards are designed to protect the 
athlete from Injury. Any study of athletic injuries must take into consider- 
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TABLE XL 

DISTRIBUTION OF INJURIES TO PARTICIPANTS ACCORDING 
TO THE AGENT OP THE INJURY - COLLISION WITH PERSON 





AGENT 


FREQUENCY 


PERCENT 


PERCENT OF 
TOTAL 



COLLISION 



BALLCARRIER WITH TACKLER: 


(204) 


(23,7) 


/A 0\ 

(4.8) 


Head on 


29 


14.2 




From Side 


19 


9«9 




From Behind 


14 


£ A 

o«9 




From Bilttdstde 


7 


J«4 




With Gang Tackier 8 


0/ 


^9 ft 




From Both Sides 




7 A 
/•4 




While Hexa oy xacKier 










29 


1 A O 




TACKLER WITH BALLCARRIER: 


(338) 


/^A ^\ 

(39 • J) 


(7.V) 


From Side 


10 


3*0 




Haai) On 


29 


8.6 




Man Fell on Him 


243 


71.9 




N.E.C, 


56 


16.5 




RECEIVING BLOCK: 


(225) 


(26.2) 


(5.2) 


From Front 


48 


21.3 




Cross Body 


20 


8.9 




Roll Block 


16 


7a 




From Side 


89 


39.6 




Behind 


21 


9.3 




N.E.C. 


31 


U.8 




COLLISION WITH ANOTHER N.E.C. 


93 


(10.8) 


(2.2) 


TOTAL 860 

*N,S.C. - Not Clsevhere Classified 


100.0 


20,1 
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atlon Che conduct of officiating^ Table XVI presents data on the number 
of injuries sustained due to the commission of some illegal act or rule 
infraction^ In each case the respondent testified that the injury was a 
direct result of the personal foul involved • As showny 159 injuries (3*8 
per cent of all injuries sustained in the study) were incurred as a result 
of an illegal act* Clipping was the violation involving the greatest number 
of injuries 74 or 46.5 per cent* Spearing contributed 28 or 17.6 per cent^ 
followed by pillng-on 21 or 13«2 per cent. The crackback block accounted 
for another 10 injuries, or 6.3 per cent of the illegal acts« This viola- 
tion, however, is in reality only another form of flipping, in this regard, 
the number of crackback blocks could Just as well have been coded as clip- 
ping violations* There is a fine line of Judgment involved in interpreting 
the crackback as a clip. This should be emphasized by officiating clinics 
or training sessions* The issue at stake usually is whether or not the man 
came from a split-out position in relation to the line of scrimmage, whether 
he made the block within the scrininage area, or finally, if not in the scrim- 
mage area, whether his head was in front of the recipient of the block at 
the time the block was thrown* In looking at the problems of injuries, 
related to situations in which a violation of the rules might have been 
involved 9 the study design called for the review of game films in order to 
determine to some extent the relative frequency of personal foul violations 
and the extent to which they were observed and called by game officials « 
These data are in no way related to the information on frequency of injury 
to participants due to illegal c2ts as identified on the preceding page* Over 
400 game films of participating study schools were reviewed and analyzed 
for the number of violations called* Often, these films involved play with 
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TABLE XLI 

DISTRIBUTION OF INJURIES TO PARTICIPANTS ACCORDING TO 
THE AGENT OF THE INJURY - ILLEGAL ACTS 



ACENT 


FREQUENCY 


PERCENT 


PERCENT OF 
TOTAL 


Clipping 


74 


46.5 


1.7 


Crack Back 


10 


6.3 


0.2 


Hie While Down 


13 


8.2 


0.3 


Pile On 


21 


13.2 


0.5 


Face Mask 


2 


1.3 


0.1 


Spaar 


28 


r .6 


0.7 


Kit While Out of Bounds 


3 


1.9 


0.1 


Personal Foul 


8 


5.0 


0.2 


TOTJL 


159 


100.0 


3.8 



teams other than study schools , therefore, data Is not directly con^rable 
to Injury data from study schools alone« 

Excluding the very small number of crackback and roughing- the-^passer 
violations observed , the greatest disparity in the **ob8erved«called** and 
**observed-not«called" violations are with respect to ''spearing'*, piling-on, 
clipping, and unnecessary roughness « The more obvious fouls, those that 
generally involve an official directly-^-faceguard grabbing, unsportsmanlike 
play, and so forth—^were more frequently called* It was the opinion of staff 
film, observers that generally the uncalled violations were away from the ball, 
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^.aaicaclng a propensity on the part of the officials to place more emf^asis 
on the administrative control of the game (e.g., placement of the ball) 
than on the safety of the participants. This seems to be upheld by the over- 
all percentage of non-called violations (74.7 per cent). 
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CHAPTER VII 

THE RELATIONSHIP BETWEEN THE 1RAIKIMG AHD EXPERIENCE 
OF THE COACHES AND THE INCUHSNCE OP INJURIES 
TO THEIR HIGH SCHOOL FOOTBALL PLAYERS 

Introduction 

Lloyd, Oeaver, and Eastwood (141) stated that a large nusdier o£ football 
Injuries could be eliminated by proper leadership and that the coach should 
be the number one preventer of injuries. It is the purpose of this chapter 
to investigate the type of training and experience of coaches whose teams 
arc associated with different injury rates. At the present time there are 
no definite requirements needed to be enq)lpyed as a high school football 
coach in North Carolina. 

The high school coach Is not required to have a degree in physical educa- 
tion, to have any prior experience in football coaching, to have college 
credit in any specific courses, or to have any previous football playing 
experience. At the present time, in fact, the most valuable kinds of training 
and experience for football coaches are not definitely known. In a study 
completed by Conrad (48), he concluded that a majority of football coaches 
In the Pittsburgh, Pennsylvania, area were using training techniques detri- 
mental to the physical well-being of their athletes. A study In Nassau 
County, New York, by Plesent, reconnended that contact sport coaches be cer- 
tified to teach physical education, be experienced physical education teachers, 
and be experienced in coaching contact sports. 

The North Carolina Study was mainly concerned with the training and 
experience of head football coaches. Information is available concerning 
the assistant coaches, but the staff considered the head coach the single 
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most Important raenber of the high school football staff. Th^ head coach 
usually makes the decisions, and the assistant coaches carry out these 
decisions. Data concerned with the coaches was collected only during the 
1969 football season, as was additional information in this chapter. 
Age 

Table XLII clearly indicates that the age of the head coach was important 

TABLE XLII 

FREQUENCIES AMD PROBABILITY OF DIFFERENCES 
BETWEEN INJURY RATES TO PARTICIPANTS 
AND THE AGE OF THE COACH 



Age of Coach Players Not Total Rate Per cent of 

Injured injured Players Population 

A. -30 Years 424 256 680 .623 30.2 

B. 30-44 Years 609 551 1,160 .525 51.5 

C. 45+ Years 174 238 412 .422 18,3 

Total 1,207 1,045 2,252 .535 100.0 

Probability of differences between groups: 
2 

Entire table X » 19.9254 (2 d.f.) Significant 



when considering injury prevention. High school football teams with coaches 
under thirty years of age were associated with the highest injury rate, while 
teams with coaches forty- five years of age and over had the lowest Injury 
rate. As the age of the coach increased, the injury rate of their teams 
steadily decreased. In looking at the probability of difference between the 
observed and expected injuries, a chi-square value of 19.9254 (2 d.f.) clearly 
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indicates that the difference between groups is significant. There seems 
to be a trend in the college coaching profession to hire younger coaches 
for their enthusiasm and recruiting ability. It nay veil be that a high 
school coach should be an older and more mature person If prevention of 
Injuries is considered Important. 
Playing Experience 

Plesent in his study in New York, found that contact sport coaches wao 
had a greater number of seasons of playing experience in a contact sport 
also had teams with a greater rate of injury. The North Carolina Study 
investigated the playing experience of the coaches in three different cate- 
gories. These catcsories are as follows: (1) playing experience of coach 
by total number of years, (2) playing experience of coach by high school or 
college, and (3) position played by coach. 

The data is Table XLIII state there is no significant difference in 

TABLE XLIII 

FREQUENCIES AND PROBABILITY OF DIFFERENCES BETWEEN 
INJURY RATES TO PARTICIPANTS AND THE YEARS 
OF PLAYING EXPERIENCE OF THE COACH 





No. oi Years 


Injured 


Not 

Injured 


Total 


Rate 


Pet Cent of 
Population 


A. 1-5 


487 


427 


914 


.533 


42.9 


B. 6-10 


667 


550 


1,217 


.548 


57.1 


Total 


1,154 


977 


2,131 


.542 


100.0 



Probability of differences between groups; 

Entire table X^ - .2320 (1 d.f.) Not Significant 
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Injury rate between football teams coached by aen who had played football 
from one to five years and those who had played from six to ten years. The 
Injury rates of both groups were similar, and the difference between the ob- 
served and expected number of injuries was not significant. 

Table XLIV states that the coaches who had a background of only high 

TABLE XLIV 

FREQUENCIES AND PROBABILITY OF DIFFERENCES BETWEEN 
INJURY RATE TO PARTICIPANTS AND THE HIGH SCHOOL 
OR COLLEGE PLAYING EXPERIENCE OF THE COACH 



Experience 


Injured 


Not 

Injured 


Total 


Rate 


Per Cent of 
Population 


A« High School 
Only 


242 


158 


400 


.605 


18.8 


B, College Only 


76 


115 


191 


.398 


9.0 


C. High School 

and College 


836 


704 


1,540 


.543 


72.2 


Total 


1,154 


977 


2,131 


.542 


100.0 



Probability of differences between groups; 
Entire table X^ » .2320 (1 d.f.) Not Significant 

school playing experience were associated with teams who had high injury rates, 
and teams with a coach who had a background of both high school and college 
playing experience had low injury rates. The data also show that teams 
coached by men with only college playing experience had the lowest injury 
rate. The dif f ere .ce between groups, when looking at the observed and ex- 
pected injuries, was significant, as indicated by a chi-square value of 
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10.4059 (2 d.£.)* 

The data in Table XLIV indicate that college playing experience was an 
asset in high school coaching when considering Injury prevention* It may 
be that the coach with college playing experience has more knowledge in the 
fundamental skills of football. Added emi^asis is the fact that the group 
with only college playing experience had teams with the lowest injury rate 
and was the only group that had a significant chl-square value in the dif- 
ference betv/een the observed and expected number of injuries* It Is also 
true that the three coaches in the college-only group were three of the oldest 
coaches. The three of them had a combined total of seventy-six years of 
coaching experience. Data from Table XLII Indicated that age was an Inportant 
factor in relating coaches' background to injury data. 

It was Interesting to note that there was no difference in injury rate 
between teams whose coaches were linemen and those who played in the back- 
field. Table XLV also indicates that probability of difference between groups 

TABLE XLV 

FREQUENCIES AMD PROBABILITY OF DIFFERENCES BETWEEN 
INJURY RATES TO PARTICIPANTS AND THE 
POSITION PLAYED BY THE COACH 















* 


Position Played 
By Coach 


Players 
Injured 


Mot 

Injured 


Total 


Rate 


Per Cent of 
Population 


• 


A* Backfleld 


667 


539 


1,206 


.553 


56.6 




B. Lineman 


487 


438 


925 


.526 


43.4 




Total 


1,154 


977 


2,131 


.541 


100.0 





Probability of differences between groups: 

2 

A vs. B X - .6717 (1 d.f.) Not Significant 
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is not significant (chi-squ«re value o£ .6717 with one degree of freedom). 
The information did point out the fact that, In the group of forty-one 
coaches who completed the questionnaire, eighteen played halfback and ten 
played tackle. The remainder of the coaches irare distributed evenly among 
the other football playing positions. 
Coaching Experience 

It would seem logical that the number of years a football coach had 
In coaching football would be an Important part of his background and train- 
ing. The North Carolina Study Investigated the area of coaching experience 
by the total number of years of coaching football. The number of years in 
coaching varied from one to thirty-six. 

Table XLVI indicates that football coaches with the least amount of 

TABLE XLVI 

FREQUENCIES AND PROBABILITY OF DIFFERENCES BETWEEN 
INJURY' RATES TO PARTICIPANTS AND THE 
COACHING EXPERIENCE OF THE COACH 



No. 


of Years 


Injured 


Not 

Injured 


Total 


Rate 


Per Cent of 
Population 


* 

A. 


1-4 


236 


103 


339 


.696 


15.9 


B. 


5-9 


370 


303 


673 


.549 


31.6 


C. 


10-14 


211 


134 


345 


.611 


16.2 


D. 


15-19 


210 


269 


479 


.438 


22,5 


E. 


20+ 


127 


168 


295 


.431 


13.8 




Total 


1,154 


977 


2,131 


.542 


100. 0 



Probability of differences between groups: 
Entire table - 34.2381 (4 d.f.) Significant 
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coaching experiencv (1-4 years) were aitociated with teans that had Che high- 
est injury rate, when coopared to teans whose coaches had aore experience, 
in group B (5-9 years) the rate drops, goes back up slightly in group C 
(10-14 years) , and drops back down in group D (15-19 years) . Group E 
(2(>f years) was associated with teans that had the lowest injury rate. 
There was a steady decline in injury rate as the nunber of years of coaching 
experience increased, except for a slight rise in group C. 

The probability of the difference between the observed and expected 
nunber of injuries Is significant for groups A, D, and E and would happen 
by chance less than five times In one hundred, A chi-square value of 
34.2381 (4 d.f.) indicates that the difference between groups Is also sig- 
nificant. 

The data clearly state that the aore coaching experience a nan had, the 
less chance there was that his players would receive an injury. The Injury 
rate of teans whose coaches had only one to four years of experience was 
extremely high, as indicated by the fact that seventy boys out of one hundred 
probably will be Injured. Coaching experience was an important factor in a 
coach's background when related to injury data. 
Education 

The training and background of coaches would have to include their 
najor and minor area of study in college. The researchers investigated the 
following three areas in regard to the education of the coach: 

1. Compared the coaches who had a physloAl education major or minor with 
those who had no physical education training. 

2. Compared the coaches who had a master's degree with those who had no 
master's degree. 
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3. Compared the coaches with a master's degree In physical education with 
coaches with master's degrees In other areas. 
Table XtVtl compared coaches with a major In physical education, coaches 

TABLE XLVII 

FREQUENCIES AND PROBABZLITY OP DIFFERENCES BETWEEN 
INJURY RATES TO PARTICIPANTS AMD THE 
EDUCATION OF THE COACH 



Discipline Injured 


Not 

Injured 


Total 


Rate 


Per Cent of 
Population 


A. Physical Educa- 
tion Major 812 


574 


1,386 


.585 


65.0 


B. Physical Educa- 
tion Minor 114 


243 


357 


.319 


16.7 


C. No Physical 

Education 228 


160 


388 


.587 


18.2 



iotal 1.154 977 2,131 .541 99.0 

Probability of differences between groups: 
Entire table - 38.7925 (2 d.f.) Significant 



with a minor In physical education, and coaches with no training in physical 
education* Teams with coaches who had a major in physical education had 
a similar rate of injury, when compared to teams whose coaches majored In 
other academic areas. The Interesting finding here was that the coaches with 
a minor in physical education coached teams with the lowest injury rate. 

The data within groups indicate that the difference between observed 
and expected Injuries is significant for physical education majors and minors. 



but not for coaches with mejors In other areea. That the probability of 
the difference between groups Is significant la shown by a chl-aquare value 
of 38.7925 (2 d«f.). 

Why a football team coached by a nan with a alnor In physical education 
should have a significantly lower Injury rate than one coached by a man with 
a major In physical education Is unknown to the Invertlgator. pertiaps the 
universities and colleges preparing physical education teachers and coaches 
should evaluate their curriculum. The data In the North Carolina Study 
failed CO establiiBh a significant relationship between a coach's possession 
of a degree with a major In physical education and a concomitant lower rate 
of incurred injury among his players. 

In comparing Injury rates of football teams coached by men with roaster's 
degrees and those with no master's degrees, the teams with coaches who had 
the roaster's degree also had the lower Injury rate, as shown In Table XLVIIl. 

TABLE XLVIII 

FREQUENCIES AND PROBABILITY OF DIFFERENCES BETWEEN 
INJURY RATES TO PARTICIPANTS HAVING COACHES WITH 
MASTER'S DEGREES AND THOSE HAVIHG COACHES 
WITH NO MASTER'S DEGREE 



Discipline 


Injured 


Not 

Injured 


Total 


Rate 


Per Cent of 
Population 


A. No Master 


749 


557 


1,306 


.573 


58.0 


B. Master 


458 


488 


946 


.484 


42.0 


Total 


1,207 


1,045 


2,252 


.536 


100.0 



Probability of differences between groups; 

2 

A vs. B X - 8.1328 (1 d.f.) Significant 
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The probability of difference between the number of observed and expected 
injuries is significant for the group with master's degrees. The probability 
of difference between groups A and B is significant with a chl-square value 
of 8,1328 (1 d.f,). 

The data presented in Table XLIX state that coaches with master's degrees 

TABLE XLIX 

FREQUENCIES AND PROBABILITV OT DIPPEREHCES BETWEEN INJURY 
RATES TO PARTICIPANTS AMD COACHES WITH A HESTER'S 
DEGREE IN PHYSICAL EDUCATION VERSUS COACHES 
WITH A MASTER'S DEGREE IN OTHER AREAS 



Discipline 


Injured 


Not 

Injured 


Total 


Rate 


Per Cent of 
Population 


A. Master's Phy- 
sical Educa- 
tion 


283 


262 


545 


.519 


24.2 


B« Master's 
Other 


175 


226 


401 


.436 


17.8 


C. Non Master's 


749 


557 


1,306 


.573 


58.0 



Total 



1,207 



1,045 



2,252 



.536 



Probability of differences between groups: 
A vs. B X^ - 7.6578 (1 d.f.) Significant 



100.0 
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in physical education are associated with teams that have higher injury 
rates than those coached by men with master's degrees in other areas. There 
Is not any doubt that continued education is an assat to a football coach. 
It Is not known why a team coached by a man having a master's degree In 
physical education should have a higher rate of injury than a team coached by 
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a nan with a roaster's degree in another area. Further research is needed in 
this area to find out vhy this is true. 
Specific College Courses 

After imich discussion, the investigators agreed that there *re a limited 
number of college courses that, if taken by a future high school football 
coach, should have some type of beneficial effect on injury rate in his school. 
The first course should be one in football coaching, where the future coach 
would receive important information about fuudamental football skills, drills 
for teaching fundamentals, practice organization, field equipment, game 
organization, selection of staff, and purchasing of equipment. The second 
course should be on« in .ports training which Is usually taught by the college 
or university athletic team doctor or trainer. This course would deal 
mainly in injury prevention and health problems associated with a high school 
football program. An exaiqple would be the proper method of administering 
liquid and salt during the early weeks of practice. A course in first aid 
was selected as thu third course . Of course, first aid is administered after 
an injury is incurred; however, the staff felt that the proper administration 
of first aid after an injury might (1) prevent the serious complication of a 
minor injury and (2) play some role in decreasing the probability of a first 
injury being incurred a second time. Coaches were asked if they had had 
courses similar to the three nsmed; they were not asked to describe actual 
course content. 

The data In Table L state. In all three cases, that teams whose coaches 
had completed the courses also had had higher injury rates. In the football 
coaching class and the sports training class, the probability of difference 
between the observed and expected nuinber of injuries was not significant within 



Ul 



TABLE I. 



FREQUENCIES AND PROBABILITY OF DIFFERENCES BETWEEN 
INJURY RATES TO PARTICIPANTS AND THE COACHES' 
CREDIT IN SPECIFIC COLLBGE COURSES 





Class 


Injured 


Not 

Injured 


Total 


Rate 


Per Cent of 
Population 


FOOTBALL COACHING 


A, Y«s 

B. No 


8A8 
306 


679 
298 


1,527 
604 


.555 
.507 


71.7 
28.3 


Total 


1,154 


977 


2,U1 


.542 


100.0 


SPORTS TRAINING 


A. Yes 

B. No 


996 
138 


824 
153 


1,820 
311 


.547 
.508 


85.4 
14.6 


Total 


1,154 


977 


2,131 


.542 


100.0 


FIRST AID 


A. Yes 

B. No 


1,020 
134 


811 
166 


1,831 
300 


.557 
.446 


86.0 
14.0 


Total 


1,154 


977 


2,131 


.542 


100.0 



4 

Probability of differences between groups: 



Football Coaching: A vs. B X. » 1*8121 (1 d.f,) N/S 
Sports Training: A vs. B - .66S4 (1 d.f .) N/S 
First Aid: A vs. B X^ - 5.4501 (1 d.f.) Significant 



or between groups. The difference between the observed and expected for 
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Che first aid class was not significant for group A, but was significant 
for group B. The probability of difference between group A and group B 
%fa8 also 8lSBi£lcaat, as indicated by a chi-square value of 5.4501. 

The data in Table L fall to establish a relationahip between a lower 
rate of injury and a coach's having had courses in football coaching, in 
athletic training, or in first aid. The data suggest, in fact, that it nay 
be advantageous for a coach not to take the courses. It oust be realized 
that this course work is only one consideration in the background and training 
of coaches as related to injury data. 

Investigation and research into the material presented in these courses 
should be an area of concern for the educators responsible for the training 
of high school football coaches. 
Assistant Coaches 

Table LI clearly shows that the nore assistant coaches a school hires, 
the luwer the Injury rata. The injury rates for schools with on* assistant 
coach and two assistant coaches are very high. The majority of the schools 
were classified in the g^-o.-p^ which had three, four, or fiv€ Assistant coaches, 
and the injury rates of these schools were about the same. There is a 
tremendous decrease In Injury rate with the schools which had seven assistant 
coaches. The Injury rate of the schools with only one assistant coach was 
almost double that of those with seven assistant coaches. 

Groups A and B had more observed injuries than would be expected by 
chance, and both were significant. The probability of the dlfferepce between 
observed and expected injuries was not significant In groups C, D, and E, but 
in group ?, where there were fewer injuries than expected, it was significant. 
A chi-square value of 25.9103 (5 d.f.) indicates that the probability of 
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TABLE LI 

FREQUENCIES AMD PROBABILHY OF DIFFERERCES BEIWBEM 
INJURY RATES TO PARTICIPAMTS AMD THE 
NUMBER OF ASSISTAHT COftCHBS 



Nunibdr of Assistant Injured 
Coaches 


Not 

Injured 


Total 


Rate 


Per Cant of 
Population 


A. One 


87 


34 


Ul 


•719 


5.6 


B. Two 


204 


111 


315 


.648 


14.8 


C. Ihree 


270 


275 


545 


.495 


25.6 


D. Four 


286 


218 


504 


.567 


23.7 


E. Flv* 


240 


232 


472 


•508 


22.1 


F. Seven 


67 


107 


174 


.385 


8.2 


Total 


1,154 997 2,131 
Frobablllty o£ differences betifeear groups : 


.542 


100.0 



Entire table X •> 25.9103 (5 d.f.) Significant 



difference between groups was also significant and would happen by chance 
less than five tines In one hundred. 

It would seem logical that a greater nunbar of assistant coaches would 
do a better Job In the total football program, which Includes Injury prevention. 
It Is almost Impossible for a head coach and one assistant to handle the 
nuneroufl duties Involved In running a football program. Xhe data In Table 
LI support this theory. 
Contact Work 

The forty-one coaches who completed the questionnaires were asked the 
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amount of contact work they had used In preparing their teans during the sea- 
son. Since football is a contact sport. It would seen that the coaches who had 
had the most days o£ live contact practice would have had nore Injuries* 
Table LII indicates that the teans who had had live contact work on Mond^ 



TABLE LII 

FREQUEHCIES AND PROBABILITY OP DIFFERIMCBS BBTUEEN 
INJURY RATE TO PARTICIPANTS AND THE AMOUNT 
OF CONTACT WOKK DURING THE SEASON 





Injured 


Not 

Injured 


Total 


Rate 


Per Cent of 
Population 


A. Monday 
Tuesday 
Wednesday 


259 


221 


480 


.539 


22.5 


B. Mond^ 
Tuesday 


225 


117 


342 


.657 


16.0 


C. Tuesday 
Wednesday 


293 


339 


682 


.429 


32.0 


D. Unknown 


377 


250 


627 


.601 


29.4 


Total 


1,154 


977 


2,131 


.542 


99.0 



Probability of differences between groups; 

2 

Entire table X2 • 28.7822 (3 d.f .) Significant 
C vs. B X2 - 24.5686 (1 d.f.) Significant 
C vs. A X - 15.7283 (1 d.f.) Significant 



and Tuesday had the highest injury rate, and the teans who had had contact 
on Tuesday and Wednesday had the lowest injury rate. The group of teans 
who had had contact on Monday, Tuesday, and Wednesday also had a high injury 
rate. 
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When comparing the probability of dlffarance between the observed and 
expected number of injuries, group C (ruesday-Wednesday) had a significant 
difference from both sroup A (Monday-Tuesday-Ued&esday) and group B (Mond^* 
Tuesday). One theory as to why this difference does exist, is that the 
coaches who had had contact on Monday did not give their playars tha op- 
portunity to recover from the games that had been played on Friday or Sat- 
urday. Another theory would be that, if a team had lost the previous game, 
the coach would have had a tough scrinsage on Mondsy. A number of the study 
coaches did say that contact work on Monday was decided by the outcome of 
the game on Friday night, it is evident that additional research is needed 
in thla Mrea. 
Administering Liquids 

High school football practice in North Carolina begins the second week 
in August. The first week of practice is limited to a period of acclimatizing 
the players to the intense heat. During this first week players are pro- 
hibited by the North Carolina High School Athletic Association from wearing 
football protective equipment. These precautions are taken to'r'"-anc heat 
stroke and possible death, with all the present knowledge in the area of 
preventing heat stroke In football players, the investigators were Interested 
in evaluating the study school coaches in regard to the following; 

1. If the coaches give their players water during practice, when is the 
the water administered? 

2. If the coaches give their players a salt additive, when is the salt admin- 
istered? 

3* How many coaches use coimerclal drinks and what brand? 

Table LIII shows the policies of administering liquids of the forty-one 



146 

TABLE LXXZ 

FREQUENCY DISTRIBUTION OF AOHIMISTERDIG LIQUIDS 





Adminls taring Liquids 


Frequency 


Per Cent 



A. 


Every 20 Hlnutes 


1 


2.4 


B. 


Every 30 Minutes 


3 


7.3 


C. 


Every 45 Minutes 


12 


29.3 


0. 


Every Hour 


2 


4.9 


E. 


Helf-Wey Through Practice 


14 


34.1 


F. 


Anytime 


3 


7.3 


G. 


No Water 


1 


2.4 


H. 


Unknown 


5 


12.2 



Total 


41 


99.0 





coaches. The literature in this area (53, 94, 46, 78, 116) suggests giving 
water to players both during practice and during games. A time Interval of 
thirty to forty-five minutes is suggested. Table LIII Indicates that less 
than 50 per cent of the coaches are giving water to their squads as recom- 
mended. It is most interesting that 34.1 per cent of the coaches give water 
only one time during practice, and that is i^en practice is half over. It is 
hard to believe, but one coach does not give water to his players during 
practice. 

In regard to giving liquids In practice. It la appropriate to point out 
that the North Carolina high school football coaches have a coaching clinic 
every year, one week before the football season begins. The main auditorium 
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is filled to capacity, i^henever a leading college coach la talking about the 
offense and defense that tock his team to the Orange Bowl. During the lecture 
on the medical aspects of preventing Injuries, two-Chlrds o£ the coaches in 
the auditorium get up and leave. It is during this portion of the clinic 
that the coaches are given the proper methods of administering liquids and 
; « salt to their football players— as well as other similar information. This 

information is given by leading experts in the field of sports medicine. 
It is during this medical section that the coaches are given directions on 
making a special drink which will replace the water and body salts that 
have been lost. The drink is very inexpensive and can be made by the coach. 
It is possible that the coaches who get up and leave the auditorium nave 
already heard the information or are alrea<fy using correct methods of admin- 
istering liquids to their players. It is possible, but Table LIII indicates 
that it is not probable. 

Table LIV shows how the study coaches administer the salt additives. It 
should be stated hex« uliat the proper time of intake of salt for football 
pl«y%ra taking part in preseason practice should be after practice and during 
meals. Suit taken right before going on the field does not get into the 
system fast enough to take effect. If the salt were taken two hours before 
practice, it would be of much greater value. The salt taken after practice 
would replace that which was lost in the prjirtlce session. Table LIV In- 
dicates that a major portion of the coaches are not administering salt ad- 
ditives at the proper times. This type of information should be fundamental 
knowledge to a high school football coach. 

The data in Table LV are another indication that the coaches are not 
receiving needed information. Eighteen of the forty-one coaches are buying 
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TABLE LIV 

FREQUENCY DISTRIBUTION OF SALT ADDITIVE CGMSUMPTIOM 




At^nistering 

Salt Additive Frequency per Cent 



A. Before Practice 

B, During Practice 
C* After Practice 
D* Before and After Practice 

E. Before and During Practice 

F. None Given 
G* Unknown 

Total 41 99^9 



1 
8 
3 
2 
7 
1 
19 



2.4 
19.5 

7.3 

4.9 
17.1 

2.4 
46.3 



TABLE LV 

FREQUENCY DISTRIBUTION OF SPECIAL DRINKS 





Type Drink 


Frequency 


Per Cent 



A. 


Half Time 


4 


9.7 


B. 


Take 5 


10 


24.4 


C. 


Sportade 


2 


4.9 


D. 


Gator ade 


2 


4.9 


E. 


Kool-Aid and Salt 


5 


12.2 


F. 


Ice Water and Salt 


5 


12.2 


G. 


None 


7 


17.1 


H. 


Unknown 


6 


14.6 




Total 


41 


100.0 
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connerclal drinks Co give their squads. There is nothing wrong with this 
practice if the school has an overabundance o£ money, and if funds are not 
needed to buy first-rate equipment or to grade the practice field. Whan it 
is realized that a drink (which will serve the sane purpose) can be made for 
a fraction of the cost, the fact that coaches spand money on connarcial drinks 
is difficult to understand. 

The data presented in Tables LIII, LIV and LV illustrate the need for 
the certification of coaches. The head coach of a high school football team 
should be thoroughly schooled in the area of sports m^icine and should 
realize its contribution to the total football program. 
Fundamental Football Skills 

A unique study, conqtleted in 1961 by McKain, made reference to the dis- 
agreement among football experts on the proper execution of fundamental 
football skills. The North Carolina ftudy attainted to study the relation- 
ship between football injuries and the use of special drills and football 
skills. The first two years of baseline data have produced basic information 
on the types of drill which are associated with a high injury rate and the 
number of concussions which are associated with impropar tackling and blocking 
techniques . 

Football practice sessions are usually broken down into periods of time 
in which football related drills are used to prepare the players for game- 
type situations. Table LVl shows a selection of football drills used by the 
forty-three study schools and the incidence of injury associated with each 
drill. The total nuniber of injuries received in drills ouike up 21.4 per cent 
of the total injuries. Table LVI distributes the drills into the following 
categories : 
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TABLE LVI 

DISTRIBUTION OF INJITRIES BY PRACTICE ACTIVITY 
EXCLUSIVE OF SCRIMMGB 



ACTIVITY 


Frequency 


Per Cent 


Per Cent of 
Total Injuries 


Wind Sprints 
Reaction Drills 
Other Conditioning 


21 
15 
6 






Total Conditioning 


(42) 


16.2 


3.5 


Monkey Rolls 
Coffee Grinder 


11 

4 






Total Agility 


(Ij) 






Alabama Drill 
0ne«0n-0ne 
Sideline Drill 
Form Tackling 


16 
52 
15 
6 






Total Tackling 


(89) 


34.4 


7.4 


One-On-One Blocking 

Two«On-Tvo Blocking 
Blocking On End 
Half Speed 


19 
11 

4 
3 

3 






Total Blocking 


(40) 


15.4 


3.3 


Blocking on 7 -Man Sled 
Blocking on 2-'Man Sled 
Holding Dummies 
Hitting Thtnmies 
Buckaroo Machine 


12 
2 
9 

13 
9 






Total Equipnient 


(45) 


17.4 


3.7 


Total 


259 




21.4 



!• Conditioning 
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2. Agility 

3. Tackling 
4* Blocking 

5. CqulpnenC work (sleds-dunnies) 

The data state that 3.5 per cent nf the total number of injuries were 
received in conditioning drills and that an additional 1.2 par cent %f«re 
received in agility drills. This type drill is associated with no contact 
and is dejlgned to get the player into condition for contact. A large par- 
centage of the injuries In these drills were pulled wscles, which may be 
an indication of inqproper warm-up methods or too rapid and severe conditioning 
programs* 

Special attention should be given to the drills using sleds and dwmies. 
These drills are used to teach proper techniques, and In many cases are 
used to avoid live contact work. Equipment work was associated with 17.4 
per cent of the injuries and 3.7 per cent of the total Injuries. This may 
not seem Important until compared with the live contact blocking drills, 
which had a lower percentage of Injuries in both categories. ThiB data 
suggest it is safer to have live blocking drills than dumy blocking drills. 
A possible explanation here would be that the players are not being taught 
the proper techniques of blocking the sleds or duomles, and possibly more 
important, are not being taught the correct methods of holding the blocking 
dumnies. 

As irould be expected, the full-speed tackling drills are associated with 
the largest percentage of injuries. The one-on-one tackling drill was credited 
with fifty-two injuries. The Investigator observed this tackling drill while 
visiting the study schools, and in many cases observed the distance between 
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the tackier and the ball carrier to be too great. Additional investigation 
into live tackling drills Is needed; it is obvious that some type of change 
would be appropriate. 

A total of one hundred and three football players, who received con- 
cussions, were asked about the position of their head at the tine their 
injuries were Incurred. A large -proportion of the concussion injuries were 
associated with the tackier and the blocker. Hie accepted head position when 
tackling or blocking is with the chin extended and head straight. Table 
LVIl indicates that only eighteen players, of the total one-hundred and three 



TABLE LVII 

CONCUSSIONS BY POSITIOJI OF VICTIM'S HEAD 



Position of Head 


Frequency 


Per Ce^t 


Chin Tucked, Head Straight 


34 


33.0 


Chin Tucked, Head to Right 


21 


20.0 


Chin Tucked, Head to Left 


8 


7.8 


Chin Extended, Head Straight 


18 


17.4 


Chin Extended, Head to Right 


7 


6.8 


Chin Extended, Heat to Left 


5 


5.1 


Chin Extended Slightly, Morinal 






Byes Front Position 


10 


9.8 


Total 


103 


99.9 



who received concussions, were following the accepted technique. More than 
one-half of the total concussions were associated with players who were 
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blocking or tackling with their chins tucked* There is a definite indication 
In Table LVII that improper techniques are being taught. This is one area 
of football which has been totally neglected and is in dire need of additional 
research as to the best methods of executing the fundMentals of fo«>tball. 

The information in this chapter presents a strong case for additional 
research In this area. The data clearly suggest that coaches with a specific 
type of background and training are associated with a low injury rate. The 
variables in a coach's background and training which h&v jmma shown to be 
important «riien related to Injury data are as follows; 

1. Age 

2. College playing experience 

3. Coaching experience 

4. Advanced degrees 

5. Number of assistant coaches 

The information also indicates that coaches n^ed more training in sports 
medicine and In teaching the basic fundamental skills of football. 

School administrators and university educators should evaluate the present 
status of high school football coaches. These men have the responsibility 
for the health and welfare of thousands of teenage boys, and there are no 
specified requirements for the position. At present, every certified teacher 
in the state of North Carolina has the qualifications to be a high school 
head football coach. It Is time for change. The certification of high 
school football coaches in North Carolina Is recomnended. 
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CHAPTER VIII 

COMPARISON OF FOOTBALL PROTECTIVE EQUIPMENT WITH INJURY DATA 
AND LIMITED CONTACT WITH INJURY DATA 

As stated in the review of the literature, there is a definite dif- 
ference of opinion among researchers concerning football protective equip* 
mnt. Since the principal aim of this study was to determine causes of high 
school football Injury, protective equipment was considered an liqiortant area 
of investigation. N<me of the past research has related the type 9 fit^ and 
condition of protective equipment to injury data. Several researchers con- 
cluded that certain types of protective equipment were better than others; 
hoiMver, their conclusions were reached on the basis of data obtained In 
controlled laboratory settings. Such research, %rtille Important in evalua- 
ting protective equipment, needs to be complemented and substantiated by data 
generated on the playing field itself, 

Rachun and Kavanagh (199) realized this when they suggested a large* 
scale study to evaluate football protective equipment in the field* The 
North Carolina Study, whose intent is to gather field data on the relation** 
ship between protective equipment and high school football injuries, is the 
first such investigation to be conducted. 

The analysis of the data will be concerned with the helmet, shoulder 
pads, and shoes* The number of hip and thigh injuries were too small to 
warrant closer investigation. 
HELMET DATA 
TABLE LVIII 

In analyzing the data pertaining to the helmet, head injury will refer 
to concussion. There were other types of head injuries In the study but they 
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TABLE LVIII 

HEAD INJURIES (CONCUSSIONS) BY MAKE OF HELMET 1969-1972 



Heliaet Make 



Injured 



Not 

Injured 



Total 



Injury 
Rate 



Percent of 
Population 



Wilson F2000 16 

Wilson F2002 4 

Rawllngs HNO 10 

Ravllngs HC 10 

Rlddell IK2 75 

McGregor lOOMH 20 

McGregor Leather 10 

Southern Athletic 9 

Gladiator 4 

Riddell IK 13 

171 



Total 



310 
88 
403 
553 
3,099 
729 
229 
163 
148 
358 

6,080 



326 
92 
413 
563 
3,174 
749 
239 
172 
152 
371 

6,251 



•049 

.043 

.024 

.018 

.024 

.027 

.044 

.052 

.026 

.035 

.027 



5,2 
1.5 
6.6 
9.0 
50.6 
12.0 
3.8 
2.8 
2.4 
5.9 

UO.O 



Probability of Differences Between Groups Significant at .05 



could not be atributed to the helmet. A concussion could be attributed 
solely to the helmet whereas a combination of variables could have caused a 
laceration or neck injury. Table LVIII shows the concussion injuries by 
make of helmet for years 1969 - 1972. Players w«iring the Southern Athletic 
and the Wilson F2000 helmets had the highest injury rate; those wearing the 
Rawllngs HND. Rawllngs HC and the Riddell TK2 had the lowest injury rate. 
When you compare the pooled injury rates of the Wilson and Southern Athletic 
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Helmets with those of the Rawlings and Riddell helmets , the difference la 
significant at the .01 level with a chl-square value of 13.61731 (1 d.f.). 
TABLE LIX AND LX 

The final two years of the study Involved placing three additional hel- 
met mikes Into a random sample of the study schools. Four schools were 
wearing the new Riddell air padded helmet, four schools the Bell Toptex 
helmet and four schools the Rawllngs JRC Helmet. All players In these study 
schools were measured for head size and each boy was fitted by our staff. 
Helmets were supplied to the schools by the study grant. Table LIX shows 
the concussion Injuries associated with the above helmets for the years 
1971 and 1972. The Rawllngs JRC was associated with the lowest concussion 
rate and the Bell Toptex the highest. There was no significant difference 
between helmets when observing each year, but when you coBi»lne both years as 
In Table LX, the probability of difference between groups Is significant 
at the .05 level of probability. 

TABLE LU 

HEAD INJURIES (COMCUSSIONS) BY MAKE OF HELMET 

1971 



Make of Helmet 



Injured 



Not 

Injured 



Total 



Injury 
Rate 



Percent of 
Population 



Bell Toptex 6 
Riddell Mlcroflt 3 
Rawllngs JRC I 



142 
141 
73 



148 


.041 


40.4 


144 


.021 


39.3 


74 


.014 


20.2 



Total 



10 356 366 .027 

Table Shows No Significant Difference 



99.9 
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(TABLE LIX continued) 1972 








Make of HeLiaet 


Injured 


Not 

Injured 


Total 


Injury 
Rate 


Percent of 
Population 


Bell Toptex 


5 


98 


103 


.049 


27.9 


lijLoaeii. nxcrOZLw 


7 


153 


160 


.044 


43.4 


Rawllngs JRC 


0 


106 


106 


0 


28.7 


Total 


12 


357 


369 


.033 


100.0 




Table Shows Mo Significant Dlffarance 










TABLE LX 










HEAD INJURIES (CONCUSSIONS) BY MAKE Of 

1971 - 1972 


HEItlffiT 




Hake of Helmet 


Injured 


Not 

Injured 


Total 


Injury 
Rate 


Percent of 
Population 


Bell Toptex 


11 


240 


251 


.044 


7.6 


Rlddell Mlcrofit 


10 


294 


304 


.033 


9.2 


Rawllngs JRC 


1 


179 


180 


.006 


5.4 


Total 


22 


713 


735 


.029 


22.2 


Probability of difference between groups significant at 


.05 



TABLE LXI 

Table LXI compares the Injury rate of the Bell Toptex, Rlddell Mlcrofit 
and the Rawllngs JRC with other helmets being used in the study schools In 
1971 and 1972. The Southern Athletic helmet is again associated with the 
highest injury rate and the Rawllngs JRC the lowest Injury rate. 
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TABLE LXI 

HEAD INJURIES (CONCUSSIONS) BY MAKE OP HELHET 1971-1972 



Hslttftt Make 


Injured 


Not 

Injured 


Total 


Tm 8iii^v 

Race 


Population 


Wilson F2000 


I 


109 


110 






R«wliBSS HND 


7 


176 


loJ 








33 


1,511 


1,544 


•021 






6 


362 


368 


.016 




Southern Athletic 


4 


28 


32 


• 125 


1.0 


GlAdlator 


2 


102 


104 


.019 


3.1 


Rlddell TK 


7 


227 


234 


.030 


7.1 


Bell Toptex* 


11 


240 


251 


.04^ 


7.6 


Rlddell Microflt* 


10 


294 


304 


.033 


9.2 


Ravllngs JRC* 


1 


179 


180 


.006 


5.4 


Total 82 
♦Helmets Supplied by Study to 


3,228 3,310 
Selected Schools 


.025 


99.9 



Entire Table Is Significant at .01 



TABLE LXII 

Table LXII refers to concussion rate associated with different types of 
helmet mounts - suspension, suspension padded, padded and non-reslllent llnei 
No significant difference between the Injury rates of the above type helmet 
mounts Is Indicated by the data collected In this study. Other studies have 
stated that one type mount is superior to another, but the North Carolina 
data does not Indicate this difference to be significant. 
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TABLE LXtl 



HEAD INJURIES 


(CONCUSSION) BY 
1969 - 1972 


TYPE OP 


IKMJNT 


■ 


MDunt Injured 


Not 

Injured 


Total 


Injury 
Rate 


Percent of 
Population 


Suspension 109 


4,620 


4,729 


.023 


57.5 


Sus pens ion<»Pedded 9 


514 


523 


•018 


6.4 


Padded 79 


2,645 


2,724 


.029 


33.1 


Non-Resilient 

Liner (Bell Toptex) 10 


241 


251 


.040 


3.0 


Total 207 


8,020 


8,227 


.025 


100.0 


Table Shows No Significant Difference Betneen Groups 



TABLE mil 

There are numerous theories existing today that are concerned with the 
mafce and type of football helmet, but an area that has been coiq>letely 
overlooked in the research is the fit of the helmet. A study by Alley on 
serious head and neck injuries noted that only 4.7 percent of the boys 
receiving head injuries were wearing properly fitted helmets. Alley does 
not state what a properly fitted helmet is or how the boys \Aio were not 
inj ired were wearing their helmets. The data collected in the North Carolina 
Study shows no significant difference in injury rate between players' 
helmets that fit as recommended by the manufacturer and those that are too 
small, too large or have some other type of poor fit. 
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TABLE LXIII 

HEAD INJURIES (CONCUSSIONS) BY FIT OF HELMET 



ttsiJiiBw r Xt 




Injured 


Total 


Rate 


Percent of 
Population 


^ood 


95 


3,868 


3,963 


.024 


48.9 


Too Large 


49 


1,876 


1,924 


.025 


23.7 


Too Small 


4 


155 


159 


.025 


2.0 


Suspenslon-Up 


9 


502 


511 


.018 


6.3 


Shims Thin 


39 


1,148 


1,187 


.033 


14.6 


Suspenslon-Up 
and Too Small 


6 


215 


221 


.027 


2.7 


Other Ill-Fit 


4 


140 


144 


.028 


1,8 


Total 


205 


7,904 


8,109 


.025 


100.0 



Entire Table Shows No Significant Difference 



TABLE LXIV 

One would expect football players wearing new helmets to have a lower 
injury rate than those players wearing helmets in very bad condition. Ironically, 
as shown In Table LXIV, the rate for very bad helmets Is lower than the rate 
for new helmets. There is no significant difference between the four cat- 
egories and this is difficult to analyze. This could be attributed to the 
possibility that the most active players receive the newer equipment. This 
question could be answered with exposure time data. 
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TABLE UIV 

HEAD INJURIES (CONCUSSIONS) BY CONDITION OP HELMET 





Helmet Condition 


Injured 


Not 

Injured 


Total 


Injury 
Rate 


Percent of 
Population 


New 


44 


1,525 


1,569 


.028 


19.5 


Ueed But Good 
Condition 


148 


5,873 


6,021 


.025 


75.0 


Visable Signs 
of Wear 


5 


240 


245 


.020 


3.1 


Unsafe 


4 


188 


192 


.021 


2.4 


Total 


201 


7,826 


8,027 


.025 


100.0 




Table Show* No Significant Difference 







SHOULDER PAD DATA 
TABLE LXV 

Injury data concerned with the shoulder girdle area included all types of 
shoulder injuries. It is possible that a small percentage o£ the injuries 
could not be prevented fay the shoulder pads but due to the problem of intern- 
viewing team doctors concerning each injury , all shoulder injuries were 
inc laded « 

Table LXV reveals shoulder pad make and the injury rates associated 
with each pad. The two pads associated with the highest injury rate are 
Rawlings Quarter back pad and the Southern Athletic^ The Rawlings pad had an 
injury rate of ,167 or 167 Injuries per 1000 participants and the Southern 
Athletic has a rate of .154 or 154 injuries per 1000 participants. Wilson^ 
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TABLE LXV 



INJURY 


RATES (SHOULDER-GIRDLE) BY 
1969 - 1972 


MAKE OF 


SHOULDER PAD 




Shouldar Pad Make 


Injured 


Mot 

Injured 


Total 


Injury 
Rate 


Percent of 
Population 


Wllaoa 


26 


248 


274 


.095 


4.6 




4 


47 


51 


.078 


0.9 


Rlddall 


17 


370 


387 


•044 


6.5 


Rawltngs: 












CP 


72 


2,194 


2,266 


.032 


37.8 


HPO 


9 


296 


305 


.030 


5.1 


UP2 


28 


1,346 


1,374 


.020 


22.9 


FP14 


5 


255 


260 


.019 


4.3 


QBP 


4 


20 


24 


.167 


0.4 


ER 


60 


823 


883 


.068 


14.7 


Southern Athletic 


26 


143 


169 


.154 


2.8 


Total 


251 


5,742 


5,993 


.042 


100.0 



Table Significant at .01 



Nokona and the Rawlings ER shoulder pads were associated with the next high- 
est injury rates. The remainder of the Rawlings shoulder pads were as- 
sociated with the lowest injury rates. 
TABLE LXVI 

During the final two years of the study the Gladiator G-25 shoulder pad 
VB placed in three of the study schools. As shown in Table LXVI the Gladiator 
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TABLE LXVI 

INJURY RATES (SHOirLDER-GIROLE) BY MAKE OF SHOULDER PAD 

1971 - 1972 



Shoulder Ped Make 


Injured 


Not 
Injured 


Total 


Injury 
Rate 


Percent of 
Population 


Wilson 


10 


77 


87 


.115 


3.3 


Rxddell 


7 


90 


97 


.072 


3.6 


Southern Athletic 


7 


32 


39 


.179 


1.5 


Rawllngs : 












CP 


26 


926 


952 


.027 


35.7 


UP2 


15 


613 


628 


.024 


23.6 


ER 


46 


625 


671 


.069 


25.2 


Gladiator G-2S 


7 


182 


189 


.037 


7.1 


Total 


118 


2,545 


2,663 


• 


100.0 



Table Significant at .01 



pad was associated with one of the lower Injury rates when compared to other 
shoulder pads being used In the study schools In 1971-1972. Southern Athletic 
was again associated with the highest Injury rate. 
TABLE LXVII 

The data collected In the North Carolina Study does not support past 
research that states properly fitted shoulder pads would protect the wearer. 
Table LXVII Indicates there Is no significant difference between the six 
categories o£ shoulder pad fit when considering shoulder girdle Injury. These 
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TABLE LXVII 





INJURY RATES (SHOUU>ER*GIRDl£) 

1969 - 1972 


Vi FIT OF SHOULDER 


PAD 




Fit 


Injured Hot 

Injured 


TotAl Injury 

RAt« 


Pnrcmt of 
PopulAtlon 















Too Large 


29 


958 


987 


.029 


12.1 


Too Small 


26 


486 


512 


/n 


6.3 


Distance Between 
Meek and Pad 
Too Little 


14 


263 


277 


.051 


3.4 


Distance Between 
Neck and Pad 
Too Much 


5 


172 


177 


.028 


2.2 


Epaulets Not 
Over Shoulder 


14 


497 


511 


•027 


6.3 


Total 


310 


7,844 


8,154 


•038 


100.0 



Table Shows No Significant Difference 



results are surprising and will be mentioned again in this chapter. 
TABLE LXVIII 

Data comparing the condition of shoulder pads with the rate of injury 
are presented in Table LXVIII. The table indicates that players wearing pads 
classified as new have a higher injury rate than those wearing pads classified 
as used or showing signs of wear, and a similar rate with those pads classified 

as unsafe. A possible explanation for this data might be that the football 
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TABLE LXVIII 

INJURY RATES (SHOULDER GIRDLE) BY CONDITION OP SHOULDER PAD 

1969 - 1972 



Condition 


Injured 


Mot 

Injured 


Total 


Injury 
Rate 


PerceAt o£ 
Population 


New 


61 


1,170 


1,231 


•050 


15.6 


Used but 
Good Condition 


232 


6,066 


6,298 


•037 


79.7 


Visable Signs 
of Wear 


6 


275 


281 


,021 


3.6 


Unsafe 


5 


82 


87 


.057 


1.1 


Total 


304 


7,593 


7,897 


.038 


100.0 




Table Shows No Significant Difference 







players wearing new shoulder pads are also exposed to aore contact In practice 
and games. It is a known fact that starters receive the best equlpnent and 
the older equipment Is handed down to the substitutes and younger players. 
FOOTBALL CLEAT 

TABLES LXIX, LXX, LXXI, LXXII 

The type of cleats on the football shoe Is an area of great controversy 
among researchers concerned with football Injuries, Because a large number 
of knee Injuries are Incurred In noncontact situations, the football cleat 
has become suspect. The theory stated Is that the cleat gets caught In the 
turf and when the player turns the foot, stays stationary. There has been 
a mass move to the soccer shoe due to the shortness of the cleats. The theory 
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now is chat players wearing soccer shoes will not get their cleats caught In 
the turf. However, our early results did not aubatantiate this theory as 
is indicated in the above mentioned tables. All categories show the aoccer 
shoe to be associated with higher injury rates than the regular football 
cleat. In Table LXX, the data indicates that the bar and disc on the heel 
of the football shoe is associated with the highest Injury rate atid for 
years this was believed to reduce knee and ankle injuries. 

It was the feeling of the study Investigation team that we were not 
getting a true picture of knee and ankle injury cause due to the poor con- 
dition of the game and practice fields. It was not possible to si^ whether 
knee and ankle injuries were caused by cleat type or the rough condition of 
the field. If a player stepped in a hole and sprained his ankle, it vb 
not fair to associate his injury with a cleat type. To alleviate this pro- 
blem, nine schools were picked by random and their game and practice fields 
were completely resurfaced and maintained in good condition for the final 
two years of the study, 1971-1972. Three of the schools were supplied with 
soccer shoes and the other schools were in the conventional football cleat. 

TABLE LXIX 

KNEE AND ANKLE INJURIES BY CLEAT TYPE 
1969 - 1972 



Cleat Type 


Injured 


Not 
Injured 


Total 


Injury 
Rate 


Percent of 
Population 


Short 


618 


3,647 


4,265 


.145 


53.5 


Long 


277 


1,554 


1,831 


.151 


23.0 


Soccer 


174 


763 


937 


.186 


11.7 



(Table LXIX continued on page 167) 
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(Table LXIX Conciiiuad - 1Qm« and Ankle Injuries 
by Cleat lype 1969-1972) 



Cleat Type 


Injured 


Mot 

Injured 


T'>tal 


Injury 
Rate 


Pereent of 
Population 


Swivel 


30 


198 


248 


.202 


3.1 


Astro 


109 


589 


698 


.156 


8.7 




Total 


1,228 


6,751 


7,979 


.154 


100.0 




Probability o£ Difference Between Groups Significant at .01 






TABLE LXX 










KMEE AND 


ANiaE INJURIES 
1969 - 1972 


BY HEEL CLEAT 






Cleat Type 


Injured 


Not 

Injured 


Total 


Injury 
Rate 


Percent oi 
Populatioi 


Short 


599 


3,598 


4,197 


.143 


52.5 


Long 


264 


1,482 


1,746 


.151 


21.8 


Soccer 


174 


759 


933 


.186 


11.7 


Astro Turf 


110 


614 


724 


.152 


9.1 


BAR 


51 


204 


255 


.200 


3.2 


Disc 


30 


108 


138 


,217 


1.7 


Total 


1,228 


6,765 


7,993 


.154 


100.0 




Table Significant at .01 
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TABLE LXXI 

ANKLE INJURIES BY CLEAT TYPE 
1969 - 1972 



ClttAt Type 


Injured 


Not 

Injured 


Total 


Injury 
Rata 


Percent of 
Population 


Short 


279 


3,986 


4,265 


.065 


53.5 


Long 


112 


1,719 


1,831 


•061 


23^0 


Soccer 


75 


862 


937 


.080 


11.7 


Swivel 


27 


221 


248 


.109 


3.1 


Astro 


50 


648 


698 


.072 


8.7 


Total 


543 


7,436 


7,979 


•068 


100.0 




Table Significant at .05 









TABLE LXXII 

KNEE INJURIES BY CLEAT TYPE 
1969 - 1972 



Cleat Type Injured Not Total Injury Percent of 

Injured Rate Population 



Short 


339 


3,926 


4,265 


.079 


53.5 


Long 


165 


1,666 


1,831 


.090 


23.0 


Soccer 


99 


838 


937 


.106 


11.7 


Swivel 


23 


225 


248 


.093 


3.1 


Astro 


59 


639 


698 


.085 


8.7 



Total 685 7,294 7,979 .080 100.0 

Short Cleat vs. Soccer Shoe Significant at .01 
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TABLE UOCIII 

It is evident from Table LXXIII that there is a reduction in the rate of 

TABLE LXXIII 

SELECTED SCHOOLS Vi KNEE AMD AMKLE INJURIES 
1971 - 1972 



Schools injured Not Total Injury Parcant of 

Injured Rata Population 



Schools with 
Fields Surfaced 
Soccer Shoes 


17 


131 


148 


.115 


3.5 


Schools with 
Fields Surfaced 
Regular Cleats 


97 


558 


655 


.148 


15.6 


Schools with 
No Changes 


725 


2,674 


3,399 


.213 


80.9 


Total 


839 


3,363 


4,202 


.199 


100.0 


Probability of Difference Between Groups Significant at 


.01 



knee and ankle injuries to players wearing soccer shoes when performing on 
well maintained fields. Schools with fields surfaced and players wearing 
soccer shoes had the lowest injury rate, while schools with no changes to 
fields or cleat type were associated with a much higher knee and ankle 
injury rate. The probability of this difference being due to chance is less 
than one in one iiundred, 
TABLE LXXIV 

Table LXXIV shows a dramatic reduction of knee and ankle injuries in 
the schools that had their fields resurfaced and wore soccer shoes in 
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TABLE LXXIV 



KKEE AND ANKLE INJURIES OF SCHOOLS WEARING SOCCER SHOES AMD FIELDS 
RESURFACED 1971-1972 VS. KNEE AND ANKLE INJURIES OP SANE SCHOOLS IN 1969-1970 



Schools 



Injured Not Total Injury Percant of 

Injured Rate PopuUtlon 



Schools 
1969-1970 
Regular Fields 
and Cleats 

Schools 
1971-1972 
Fields Resurfaced 
Soccer Shoes 



55 



17 



133 



131 



188 



148 



.293 



.115 



56.0 



44.0 



Total 



72 264 336 .214 100.0 

Probability of Difference Between Groups Significant at .01 



1971-1972 when compared to the injury ratf in 1969-1970, before any changes 
were initiated, 
TABLE LXXV 

Table LXXV shows the injury rates for the schools that had their fields 
resurfaced and wore regular football cleats during the 1971-1972 football 
seasons. Their knee and ankle injury rate was lower in 1971-1972 when 
compared to 1969-1970, before any changes were made, but the difference 
was not significant. 
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TABLE LXXV 

KNEE AMD ANKLE INJURIES OF SCHOOLS WEARING REGULAR CLEATS AMD FIELDS 
RESURFACED 1971-1972 VS. KNEE AMD ANKLE INJURIES OP SAME SCHOOLS IN 1969-1970 



Schools 


Injured 


Not 

Injured 


Total 


Injury 
Rate 


Percent of 
Population 


Schools 
1969-1970 
R«guUr Cleats 
and Fields 


109 


497 


606 






Schools 
1971-1972 
Ragular Cleats 
Fields Resurfaced 


97 


558 


655 


.148 


51.9 


Total 


206 


1,055 


1,261 


.163 


100.0 




Table Shows No Significant Difference 







TABLE LXXVI AND LXXVII 

Table LXXVI compares the schools with soccer shoes and fields resurfaced. 



TABLE LXXVI 

SELECTED SCHOOLS BY ANKLE INJURIES 
1971 - 1972 



Schools Injured Not Total Injury Percent of 

Injured Rate Population 



Schools with 
Fields Surfaced 
Soccer Shoes 


9 


139 


148 


.061 


3.5 


Schools with 
Fields Surfaced 
Regular Cleats 


44 


611 


655 


.067 


15.6 


Schools with 
Mo Change 


312 


3,087 


3,399 


.092 


80.9 



Tot«l 365 3,837 4,202 .087 100.0 



Table Shows Mo Significant Difference 



172 



TABLE LXmi 

SELECTED SCHOOLS BY KHEE INJURIES 
1971 - 1972 



School* 


Injured 


Mot 

Injured 


Total 


Injury 
Rate 


Percent of 
Population 


Schools «ith 
Fiolds Sur£«c«d 
Soccer Shoes 


a 


140 


148 


.054 


3.5 


Schools with 
Fields Surfaced 
ReguUr Cleats 


53 


602 


655 


.081 


15.6 


Schools with 
Ho rhantto* 


413 


2»986 


3,399 


.122 


80.9 


Total 


474 


3,728 


4,202 


.113 


100.0 


Table Significant at .01 









the schools with regular cleats and fields resurfaced, and the schools with 
no changes. The comparison is for ankle injury rate only. There was a 
slight decrease in injury rate in the schools with the resurfaced fields 
but the difference was not significant. When comparing the same groups of 
schools and looking only at knee injury rate. Table LXXVII indicates that 
there is a significant decrease in injury rate with the schools that had their 
fields resurfaced. The difference was significant at the .01 level of pro- 
bability and the schools with fields resurfaced and wearing soccer shoes were 
associated with the lowest rate. 
LIMITED CONTACT 

Practice activity accounted for 51.1 per cent of all injuries from 1969- 
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1972 and live contact tackling and blocking drills accounted for 10 per cent. 
There is no doubt that live contact during football practice Is a necessity, 
but It Is also true that the basic fundamentals of football can be taught 
properly with the use of adequate field equlpoent and that live contact 
during practice can be reduced. Six study schools consented to follow a 
limited contact program during 1971 and 1972, Thase schools were supplied 
with field equipment which chey felt necessary to carry out this program. 
This program Is outline In Figure I. 
TABLE LXXVIII 

The result of this program. Is displayed In Table LXXVIH which compar«— ^ 

TABLE LXXVIII 

INJURY RATES OF SCHOOLS IN LIMITED CCHTACT PROGRAM 1971-1972 
VS. SCHOOLS IN REGULAR COMTACT KR0GRAM8 1971-1972 



Schools 



Injured Not Total 

Injured 



Injury Percent of 
Rate Population 



Limited Contact 
1971-1972 237 

Regular Contact 
1971-1972 1,745 



332 569 
1,838 3,633 



.417 



.480 



13.5 



86.5 



^^'^^^ 1.982 2,220 4,202 .472 100.0 

Probability of Difference Betweea Group Significant at .01 



the frequency of Injury to participants In the limited contact program with 
the rest of the study population where no changes were Instituted In their 



n 
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contact program. The schools in the Halted contact program were associated 
with a low injury rate and this difference was significant at the .01 level 
of probability. 
TABLE LXXIX 




The schools that followed the limited contact program in 1971-1972 



4l8o had a significantly reduced injury rate ^en coapared Co their injury 

) 

rate when following their normal contact program in 1969-1970, as shown in 
Table LXXIX. 

TABLE LXXIX 

INJURY RATES OF SCHOOLS IN LIMITED CONTACT PROGRAM 1971-1972 
VS. SAME SCHOOLS IN REGULAR CONTACT PROGRAM 1969-1970 



Schools 


Injured 


Not 

Injured 


Total 


Injury 
Rate 


Percent of 
Population 


Six Schools in 
Limited Contact 
Program 
1971-1972 


237 


332 


569 


.417 


48.7 


Identical Schools 
in Regular 
Contact Program 
1969-1970 


293 


307 


600 


.488 


51.3 


Total 


530 


639 


1,169 


,453 


100.0 


Probability c 


Difference Between Groups Significant at .05 





TABLE LXXX AND LXXXI 



The first question that is asked in regard to « limited contact program 
concerns the won-lost record of the teams Involved. Table LXXX Indicates that 
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TABLE LXXX 

WON-LOST RECORD OF TEAMS PARTICIPATING IN LIMITED COHTACT PROGRAM 1971-1972 
VS. TEAMS IN REGULAR CONTACT PROGRAM 1971-1972 



Schools 



Won 



Lost 



Tie 



P«rc«nt of 
Gmms Won 



Limited Contact 
1971-1972 

Regular Cm tact 
1971-1972 



7A 
381 



48 

335 



6 

35 



57.8 
50.7 



The limited contact programs did not affect the woo- lost record of the 
participating teams and in fact, these schools had a better winning percentage 
than the schools In a normal contact program. Table UOQCI compares the won- 



TABLE LXXXI 

WON-LOST RECORDS OF TEAMS PARTICIPATING IN LIMi;;riD CONTACT PROGRAM 1971-1972 
VS. SAME TEAMS IN REGULAR CONTACT PROGRAM 1969-1970 



Schools 



Won 



Lost 



Tie 



Percent of 
Games Won 



Limited Contact 
1971-1972 

Same Schools 
Regular Contact 
1969-1970 



74 



62 



48 



54 



8 



57.8 



50.0 



lost record of the schools participating in the limited contact program vith 
their won-Iost record while following a normal contact program In 1969-1970. 
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The schools again had a better winning perceataga while following the limited 
contact program. A winning record is not being associated with a limited 
contact program but it does refute the theory that hard contact In practice 
Is a necessity In order to have a successful football team* 

It is reconnended by the investigators that In order to collect additional 
data on condition and fit of equipment that a study be carried out on a 
smaller scale. It would be the main objective in this study to eollact 
exposure to contact data and severity of injury. In order to acco^>lish 
this it would be necessary to have one investigator assigned to each school 
and to be at the school during every practice and game. The number of study 
schools could be reduced ' > five. This type of study would help clear up 
the data on condition '%4id fit up equipment, and would also make It possible 
for the investigator to follow up on the more serious injuries. 
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CHAPTER IX 
SUMMARY AMD RECOMMENDATIONS 



Sunnary 

It was the purpose of this study to dewonstrete the effectiveness of 
*PPlyl«8 epidemiologic methods in determining the extent of the problem of 
high school football injuries in North Carolina. An attempt we. .l.o made 
to interrelate certain variables associated with the problem of risk In 
athletics, and to provide a descriptive baseline of data on high school 
football injuries upon which to design and evaluate further analytic and ex- 
perimental study. 

Hie study was of a prospective nature in that each student athlete par- 
ticipating in football in any of 45 sample schools was included in the col- 
lection of data on demographic items related to the host and environment. 
The data source was direct interview of the injured players from this pop- 
ulation. The interview forms, which were completed prior to the first foot- 
ball season covered- 1968. provided information of two types. Information 
on the host (the student athlete) was obtained during the first two weeks 
of the sunner practice session. Most Information on the event, including 
game and injury data, was obtained by a staff of field investigators using 
direct interview techniques. 

During the football season of 1968, a pilot study was performed, it had 
three purposes: (I) to determine If the Interview items were yielding the 
desired Information, (2) to provide a training opportunity for interviewers, 
and (3) to establish a workable schedule for interview visits to participating 
schools. 

During the study years 1969-1972, data were obtained from 8,776 student 
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athletes at 43 schools. 0£ this number, 4,287 ware Injuvad, raprasentlng 
a crude Incidence rate of 4«8 per thousand participants. 

At the close of the saason, and after relevant Infomation had baan 
collected, the raw data were classified, coded, and placed in computer- 
acceptable form for analysis. Following a description by tabulation of 
the players (both injured and non- Injured) , game situations, and injuries, 
selected statistical evaluation techniques were employed to look at certain 
relationships between selected groups. Ihe analytic method used most often 
consisted of testing the significance of differences in proportions using 
the chi-square test. It was decided, a priori, .to employ a significance 
level of .05 for statistical tests applied to comparisons Involving speci- 
fied groups of the population. 

The principal findings are sunnarized as follows: 

Distribution of Injuries 

1. The most conmon types of injury to high school players are sprains, con- 
tusions, fractures, pulled muscles, strains, lacerations, and concussions. 

2. A greater frequency of fractures, concussions, and lacdra|ions were 
found than ever reported In the past. 

3. The most frequent Injured part of the body was the knee (19.3 per cent), 
and the ankle (15.3 per cent). 

4. The head and neck received slightly less than 9 per ceat of all injuries 
sustained. 

5. The knee received the greatest number of contusions. 

6. Almost 35 per cent of the student athletes injured were disabled for 
seven days or more. 

Environmental Variables 



Injuries were most frequent in the U and 2A el«eii£lcetlon schools 
(population of 0-500 students). 

Septeober was the aonth In which the most Injuries occurred (36.0 per 
cent) . 

Fifty-one per cent of all Injuries occurred In practice. 

The second quarter of the geme accounted for the highest percentage of 

game Injuries (27.2 per cent). 

Of the total number of youths Injured, ^^lo received treatment, 4.4 per 
cent did not receive it until at least four days after the injury occurred. 
Host Variables 

Players eighteen years of age had the highest injury rate. 

There is a distinct correlation between age and injury, in that injury 

risk Incresses with Increased ege. 

No differences were found between the black and white youths' injury 
experience at football. 

Varsity level players risk a significantly greater chance of injury than 
do Junior varsity players. 

Players with greater bxperience at football risk a significantly greater 
chance of injuiy than do players with less experience. 
Student athletes with a history of football injury sustain injury at a 
significantly higher rate than their associates with no history of prior 
football trauma. 
Activity at Time of Injury 
During practice activities, exclusive of scrlimnage, the various tackling 
drills were the most hazardous activities accounting for 33.8 per cent 
of the injuries. 
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2, The one-oifone tackling drills ver* the type where youths were Injured 
most frequently. 

3. Defensive pl«y wes responsible for the greatest proportion of gene and 
scrlanage Injuries <44«4 per cent). 

4« Athletes sustained more serious injuries when blocking, tackling, and 
receiving blocks and tackles in the open field. 
The Agent of the Injury 

1. Injuries caused by a blow from an object accounted for 31.2 per cent of all 
injuries sustained. 

2. The helmet was the object causing the most Injuries to players (12.1 per 
cent) . 

3. Almost 5 per cent of the injuries sustained were of a type related to 
torsion or twisting and involved no contact at all. 

4. Only 20.1 per cent of the Injuries sustained In the stu^ were of a type 
caused by collision between players classified to no other injurious 
agent . 

Coaches' Background and Experience 

1. The age of the head coach was inqportant when considering Injury prevention. 

As the age of the coach Increased, the Injury rate of his team steadily * 
decreased. 

2. The number of years a coach had played football did not seem to affect 
his team's injury rate, but a coach who haH college playing experience 
in his background was associated with teams that had lower injury rates. 

3. Football coaches with the least amount of coaching experience were as- 
sociated with teams that had the highest Injury rate when compared to 
teams whose coaches had more experience. 
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4# Advanced degrees were an asset co football coaches when Injury rates 
were considered. 

5. A large percentage of football coaches in this study were not aware of 
the proper methods of administering liquids and salt during preseason 
practice* 

6. The full speed tackling drills were the most hazardous in producing 
injuries, 

7« More than half of the total concussions were associated with players 
who were using Improper blocking or tackling techniques. 
Injury Data Related to Type. Condition > .and Fit of Protective Equipment 

1. The Southern Athletic helmet and shoulder pads were associated with the 
highest rate of injury. 

2. The condition and fit of the football helmet di4 not seam to affect the 
risk of injury. 

3. The Bell Toptex helmet was associated with a high injury rate« 

4. There was no significant difference In injury rates of different type 
helmet mounts. 

5. It is evident that there is a reduction in the rate of knee and ankle 
injuries to players wearing soccer shoes when performing on well main** 
tained fields. 

6. Schools following a limited contact practice program were associated with 
lower injury rates. 

Rec oninenda t ions 

Organized inter scholastic athletics are an integral part of the educa- 
tional program at almost every school level. As an extracurricular function, 
Interscholastic athletic dctlvltler> have had a phenomenal development in 
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number and diversity during the last twenty-five years. They have had 
their greatest development in the secondary school; but have also become 
prominent at the Junior high and elementary levels, especially In the 
upper grades. There is general agreement annng educators today on the 
potential value of such activities to the total educational program. 

With this growing interest in sports, particularly football, and 
their inclusion in the programs of more and more schools, it becomes in- 
creasingly apparent that additional consideration must be given to the in- 
herent danger to participants in these activities. Athletics are hazardous. 
In sports requiring vigorous activity injuries are certain to occur. How- 
ever, persons responsible for medical supervision of all co-cttrricular ath- 
letic activities should exert every effort to assure that the potential for 
injury is kept to the absolute minimum coimtensurate with the value and benefit 
of participation. The potential for injury prevention in high school foot- 
bail is great. There is currently available adequate hard data upon which 
to implement sound countermeaaures to protect the student athlete from harm. 
Some of these Include, but are not limited to: 

(1) Physicians limiting drastically the number ot boys who are parti- 
cipating at "marginal" levels of physical well-being. 

(2) Physicians, coaches, and others responsible for athletic programs 
and as consumers of athletic protective equipment, must take a 
firm stand in demanding safer equipment. This would include re- 
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quire nunuraccurers to provide soft external padding of all 
helaetA and shoulder pads to limit the Injuries from blows deliv- 
ered by these items. 

(3) Those responsible for the conduct of Interscholastic football 
awst initiate action to insure that the game Is played only on 
well-maintained turf surfaces in quality soccer shoes* 

(4) Game officials must give appropriate emphasis to and accept their 
responsibility for the protection of the student athlete. No new 
rules are needed. What is needed is more stringent enforcement 
of those rules currently "on the bo<As." 

(5) Limiting "live contact," particularly tackling and blocking drills, 
to the extent consistent with the instruction of youths in funda- 
mental game skills. 

During the last decade, an increased awareness of the problem of foot- 
ball injuries has been evident, injuries to stellar professional performers 
have highlighted this awareness. 

Interest in research into the prevention of these injuries has had a 
parallel growth (168). Much of this interest, however, has been restricted 
to many small fragmented attempts to consider the extent of the problem. 
Unfortunately, these research efforts have suffered from lack of comparable 
populations, sample designs, injury definitions, classifications, and many 
other factors. The greatest need to be fulfilled before the prospects for 
football injury prevention are to be realized to the fullest without detri- 
mental effects on a great many athletic activities is the establishment of a 
"Sports Trauma Institute" through which efforts could be made to coordinate 
research ventures, provide adequate medical specialist consultation, and 
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disseminate research findings to the athletic comminity. This **Instituee»** 
vith adequate support » could provide opportunities to stiniulate research 
application to learn a great deal more about the extent^ character, and 
nature of injuries resulting from participation in many sports activities 
other than football alone, Gyfmastlcs, ice hockey , traiqiolining, diving, 
lacrosse, and wrestling are examples of just a few areas where the potential 
for prevention of injuries is even more lll*deflned than.; that of football 
a decade ago. 
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APPENDIX A 
DEMOGRAPHIC INTERVIEM FORM 



EPinBMIQLOGY OP HIGH S< 



POOTBALL IHIURIBS 



Study HutnbT 



University of North CarollM 
PoDttlatlon - Section 1 



School Code 



PARI I. r.^M^ INPORMATIONt 
A. NAME 



Last First Middle 

B. AGE (circle) 14 15 16 17 18 19 20+ C. GRADE 8 9 10 11 12 pg 

E. HEIGHT f eet ^Inchet """" 

F. WEIGHT 



D. RACE 



1 White 

2 Blmck 

3 Indian 

4 Other 



_pounde 



G. FOR HOW MAIIY YEARS HAVE YOU PARTICIPATED IN ORGANIZED FOOTBALL? 



1 High school » one year 

2 High school, two years 

3 High school, three years 

4 Junior High, one year 

5 Junior High, two years 



6 Junior High, three years 

7 This is first year of football 
Other organised football, specify 

# years 



H. DO YOU PLAY AMY OTHER VARSITY OR J,V. SPORTS? 1 Yes 

if yes: 01 Basketball 08 Tennis 

~ Basketball -f Track 
Bassball + Track 
Basketball -I- Baseball 
Basketball Baseball 
and Track 

Baseball + Wrestling 



01 


Basketball 


08 


02 


Baseball 


09 


03 


Swinming 


10 


04 


Track 


11 


05 


Wrestling 


12 


06 


Soccer 




07 


Golf 


13 



2 No 

14 Track + Wrestling 

15 Baseball f Golf 

16 Wrestling -•- Tennis 

17 Basketball Golf 

18 Basketball + Tennis 

19 Basketball, Golf 
and Wrestling 



any other combination:. 



I, IN YOUR SCHOOL PHYSICAL EDUCATION CLASSES DID YOU EVER HAVE A UNIT, OR BEEN 
TAXHT FUNDAMENTALS OF: 
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Tumbling 1 yet 2 no 

Gymnastics 1 y«s 2 no 

Weights 1 yes 2 no 

J. ARE YOU A VARSITY OR J. V. PLAYER THIS YEAR? J.V. V*r. 

If you played football last year - how nuch tlma do you £••! you avaraaad 
playing in each game? a dnuta a 

PART II. PHYSICAL By.AMTtfAT^ft|a 

A. DID YOU HAVE A PHYSICAL EXAMIKATION PRIOR TO THE CURRENT FOOTBALL SEASON? 
1 ye« 2 no 

if yes, 1 Fhysician(s) examined entira taan at ona schadule time 

2 Your family physician socamlnad you 

3 Your family physician filled out appropriate medical form 
from prior knowledge of your health 

4 Team physician performed individual examination 

5 Friendly doctor in town 

6 Examined by school physician 

7 Hy father is a physician he certified ny health 

8 bcaained by a physician In the U|pward*Bound program 

9 Examined by physician of the Health Department 
0 Other. 

Where was the examination held? 1 Doctor's office 2 At School 

3 Health Department 4 At home 
5 Other, 



Were Joints and extremeties examined at the time of your physical exam? 

1 Yes 2 No 

How did the doctor check your blood pressure? 

1 With blood pressure cuff around upper arm 

2 Listened with stethoscope 

3 Other. ^ 4 pia not take it 

How did the doctor check your heart? 

1 Listened to it with stethoscope to bare chest 

2 Listened to it with stethoscope over shirt or other clothln£ 

3 EMG * 

4 As far as I know, he didn't check it. 

5 Other, 
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Vtiwx thft doctor chtcked you for a h«mlA or niptur«* did h« hAv« you 
cough or strain «■ though you v«r« trying to nov* your bowttlt? 

1 Cough 

2 Strain 

3 Nalthcr (if aoncthlng explain L. 

4 Ha did not check 

PART III. MISCELLAMEOUS INFORMATION 

A. HAVE YOU HA2) A PREVIOUS INIURY IN FOOTBAIL WHICH REQUIRED MEDICAL CARE 

AND WHICH CAUSED YOU TO MTSS AT LEAST A WEEK OF PARTICIPATION 1 Yaa 2 No 



if yet: What body part was injured. 



What type of injury was it. 



How long do you think you were unable to play d aye 

B. DO YOU WRAP YOUR ANKLES OR KNEES? ANKLE(S) 1 Ye« 2 NO 

KNBE(S) 1 Yea 2 No 

if yet: 1 Before both gaaet and practices 

2 Before games only 

3 Before practices only 

4 Other, 



C. DO YOU TAPE YOUR ANKLES OR KNEES? ANKLE(S) 1 Yes 2 No 

KNEE(S) 1 Yes 2 No 



if yes: 1 Before both gaL:i«s and practices 

2 Before games only 

3 Before practices only 

A Other, 



D. WHAT DID YOU DO DURING THE SUItffiR TO STAY (or get) IN PHYSICAL CONDITION 
FOR FOOTBALL? 



E. WHY ARE YOU FLAYING FOOTBALL? 



APPENDIX B 
UUURY ZMTERVIEV FORM 
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Revised 7/1/69 
Study Wmriber 



EPIPTOOLOGY OF HIGH sr»»nT , mTBALL mTimr^^^ 
Ualveriity of North Carolina 
SECTION TT - inlurv n>t* 



NAME OF INJURED: 

Last 

A. WHERE DID INJURY OCCUR? 




1 Rane Field 3 

2 Practice Field 4 



Locker Room 
Training Room 



Other 



B. DID INJURY OCCUR DURING: 1 Game? 2 Practice? 3 Other? 



If Injury occurred during a game: 
Who vaa the opponent? 



Waa the game at home or away: 



What quarter of the £«?r.« did injury occur: let 2nd 3rd 4th 
What was your game Jersey number 

How nuch time do you think you actually played in this game? 
^minutes Are yoii a starter? 1 Yes 2 No 

place an aster^ck beside the one you were playing when injured?) 

01 End, Defense 

02 End, Offense (Tight) 

03 End, Offense (Split) 

04 Tackle, Defense 

05 Tackle, Offense 

06 Guard, Defense 

07 Guard, Offense 

08 Center 

09 Linebacker 

10 Quarterback 

11 Halfback, Defense 



12 


Halfback, Offense 


13 


Flanker 


14 


Wlngback 


15 


Safety 


16 


Fullback 


17 


Blocking Back 


18 


Slotback 


19 


Kicker 


20 


Middle Guard 


21 


Tailback 




Other. 



DK 
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WHAT WAS THE TYPE OF INJURY (Check and nunbsr «11 that apply) 



01 Abrasion 13 

02 Contusion lA 

03 Laceration 15 

04 Puncture wound 16 

05 Sprain 17 

06 Fracture 18 

07 Strain 19 

08 Internal Injury 20 

09 Heat Exhaustion 21 

10 Muscle Contusion 

11 Hofe^ Stroke 22 

12 Joint Contusion 23 



Burn 

I>islocation 
Separation 
Inflaanation 
Infection 
Nerve Injury 
Henraorrage 
Concussion 

Foreigh object in body 
orifice 

Ruptured blood vessel 
Torn Ligaaent 



24 


Pulled Muscle 


25 


Tom Tendon 


26 


Boil(s) 


27 


Tom Cartilage 


28 


Blister (s) 


29 


Hemia 




Other r 



WHAT PART OF THE BOOT WAS INJURED 



F. DATE OF INJURY 



01 


Head 


21 


Knee 




02 


Eye(s) 


22 


Lower Leg 




03 


Mouti' 


23 


Ankle 


G 


04 


Teeth 


24 


Foot 


05 


Ear 


25 


Ribs 




06 


Face 


26 


Viscera 




07 


Neck 


27 


Finger (s) 




08 


Throat 


28 


Toe<s) 




09 


Nose 


29 


Spleen 




10 


Shoulder 


30 


Chin 




11 


Collar Bone 


31 


Groin 




12 


l^per Arm 


32 


Testicles 




13 


1 r.^-«r Arm 


33 


Stomsrh 




14 


Elbow 


34 


Heel 




15 


Hand 


35 


Thumb 




16 


Spine 


36 


Chest 




17 


Back 


37 


Sternum 




18 


Pelvis, Hips 


38 


Kidney 




19 


Buttocks 


39 


Coccyx 




20 


Upper Leg 




Other. 





day 



HCm PARI? 



1 Yes 



month 



2 No 



if no, give approximate date 
of earlier injury 



1 Yes 



2 No 



2 Swelling 3 Bleeding 4 Coach Suggest e* 
6 Recurring injury 7 Doctor Suggested 



DID YOU SEE A DOCTOR ABOUT YOUR INJURY? 
If yes, why: 1 P*in 

5 Parent Advised 
8 Team doctors orders 9 Unconsciousness Othe r 
WHEN DID YOU SEE THE DOCTOR: 1 Satne day 2 Next day 3 2-3 days later 

4 4-7 days later 5 Longer 
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U^UT TREATMENT WAS RECEIVED FOR THIS INJURY? 



01 Sutures 16 

02 Wrap (Ace) 17 

03 Bandage 18 

04 X-Ray 19 

05 Surtsery 20 

06 Oral Medication 21 

07 Injection 22 

08 Physical Therapy 23 

09 Examination 24 

10 EBG 25 

11 Ice/or cold 26 

12 Aspiration of joint 27 

13 Whirlpool 

14 Aspiration, oral medication and X-Ray 

15 X-Ray and Cast 



Sling 

X-Ray and physical therapy 
X-Ray and Wrap 
X-Ray and Sutures 
X-Ray and Injection 
X-Ray and Hospitalisation 
X-Ray and Traction 
X-Ray and Aspiration 
Hospitalization 
Cast 

Aspiration, Traction and Cast 

X-Ray and Sllgh 

Other , 



DID YOU RESUME PRACTICE OR GAME ACTIVm AFTER THE IWURY? 1 Yes 2 No 
If no, what did you do during the remainder of the game or practice? 



1 Went to hospital 6 

2 Sat on Bench 7 

3 Dressed and went home 8 

4 Sat out with ice on it 

5 Went to doctor's office 



Put It in whirlpool 
Walked it off 

Went to locker room to apply heat 
Other 



If yes. How soon did you return to game/practice? 



1 


Stayed in 


6 1-5 minutes 


2 


Next play 


7 6-9 minutes 


3 


First off or def play 


8 10-15 minutes 




series following injury 


9 16-30 minutes 


4 


Beginning of next period 


0 3(H- minutes 


5 


After half-time 


Other. 


Wlio 


liuide decision that you should continue to participate? 


1 


Physician 


4 Coach 


2 


Trainer 


5 Parent 


3 


Student Trainer 


Other. 



H0\; LONG DID THIS INJURY KEEP YOU FROM PARTICIPATING IN FOOTBALL (full)? 



1 
2 
3 



1 day 

2 days 

3 days 



4 
5 
6 



4 days 

5 drys 

6 days 



7 7+ days 

8 Never play again (parental) 

9 Never play again (medical) 



WHAT WAS THE CONDITION OF THE FIELD ON WHICH IHJURY OCCURRED? 
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01 Turf or Grass - Dry 

02 Turf or Grass - Wet 

03 SpAice grass - rough 

04 Sparca grass - rocky 

05 Dusty 

OA Hard packad clay 

07 nard earth 



08 Mud 

09 Turf n.c.c. 

10 Dry hard surface n. 

11 Dry n.a.e. 

12 Rough, dry turf 
Other. 



e.Ci 



N. DESCRIBE IN YOUR OWN WORDS HOW THE INJURY OCCURRED. 



EQUIPMENT A^jP OTHER FACTORS RILATED TO INJURIES 
A. HEAD INJURY (HELMET) 

1. Typ e and Make 



2. Model Number 



3. Shell 1 Hard Outside 

4. Condition 1 Old 2 New 
Fit 1 Big 2 Small 
Face Mask 



2 Soft Outside 
3 Reconditioned 



3 Other, specify^ 



K.I. . 



Type 1 Cage 2 One bar 3 Two bar 4 Other, specify 

Condition 1 Good 2 Poor 3 Broken 4 Improperly mounted 



7. Neck Protection 

Rear insert in helmet? 



8. Mouth Piece worn? 



1 Yes 



1 Yes 2 No 



2 No 1 Dentist Fitted 2 Self-Fitted 



9. Chin Strap worn? 1 Yes 2 No 

If yes, how was fit? 1 Equal distance from each side 2 Poor 
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10. Ask for demonstration of hud position when Injury wms sustained, 

1 Chin tucked down, head straight 

2 Chin tucked, head turned to right 

3 Chin tucked, head turned to left 

4 Chin extended, head straight 

5 Chin extended, head turned to right 

6 Chin extended, head turned to left 

7 Normal eyes front position 

Other, specify^ 



11. Did you notice any of the following syii|>toiBS after head injury was 
sustained? 

1 Yes 2 No Headache 

1 Yes 2 No Visual disturbance 

1 Yes 2 No Hemory loss 

1 Yes 2 No Unconsciousness (knocked-out) 

SHOULDER INJURY (SHOULDER PADS) 

Typ« and Hake 

Model NuBiber 



2. Position (construction) 1 Lineman 2 Back 3 Quarterback 

4 Linebacker Other, specif y 

3. Condition 1 Old 2 New 3 Reconditioned 

4. Fit 1 Large 2 Small Other, specif y 

Distance between neck and edge of pad Inches 

How are laces worn? 1 Snug 2 Loose 

Condition of laces: 1 Old, worn shoelaces 

2 Good shoelaces 

3 Old, worn nylon cords 

4 Good nylon cord 
Other, specif y 

HIP IKJURY (HIP PADS) 

!• Type 2. and Make 

Model Number 



3. Condition 1 Old 2 New 3 Reconditioned 

4. Fit 1 Worn high on hips 2 Worn low on hips 

1 Larfce 2 Small Other, specify 
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D. RIB HUURY (RIB FADS) 
!• Type 



Hak* 



Model Munber 



2. Condition 1 Old 2 Nov 3 Rocondltlonod 

3. Fit 1 Large 2 SuhiII Other, epcclfy 

E. THIGH INJURY (THIGH PADS) 

Make Type , 



CONDITION 



1 Old 



2 New 3 Reconditioned 



Fit 1 Worn High 2 Worn Low 

1 Snail 2 Large 3 Correct size 



F. KNEE AND ANKLE INJURIES (SHOES) 

Make 1 Hlgha 2 Lowa 



3 3/4 



Game and Fractice ahoea aane type 1 Yea 2 No 
If no, what are other type: 

Mak g 1 Higha 2 Lowa 3 3/4 

(TYPE OF CLEATS) 1 Short 2 Long (HEEL) 1 Cleat a 2 Soccer Type 

3 Heel plate 

Were anklet wrapped 1 Yes 2 No taped . 1 Yea 2 No 
Other Notea: 



Interviewer 



Date of Interview 
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Age 



CQACHSS'S INTEBVIEIf FORM 

HArltal Statu* 



I. Playing Experience i 

Level 

High School 
Jr. College 
College 
Professional 

II. Coaching Experience^ 

High School 
Jr. High 
Jr. College 
College 

TTT, Education: 



Years 



Years 



Sub or Position 
gWtfy ^Maior) 



Duty or 
AssiJinnent 



School and 
Location 



rtrtd Minor Field 



School or 
Location 



Degree 

Recglvad 



Head 
Coach 



1. Did you have a football coaching class In your college training? 

yas no 



A sports training class? 

A first aid course? 



ya» 
yes 



no 
no 



2. During the fall, do you have responsibilities other than football coaching? 
yes no 



If yes, what other responsibilities? 

Assistant Principal 

Teach 



Principal 
Subject 



Other, explain 



3. How many atslstanc football coachaa do you have? 

(Pleaaa co^pleta Part Two for aach) 

Organlaaclon of Practlca 

How do you organise your orvarall practlea or taam praparatlon 
efforta from tha firat lagal practlea data until your flrat gana, with 
reapect to tha following thr aa araaa? (Som Indication of tha amount 
of time allocated to each la dealred.) 

Conditioning of player a: 



Inatruction and work on fundamental a: 



Team play: 



During the seaaon, (after your firat game) what la your uaual pattern 
of practice organization from Monday to Friday, with reapect to the 
•ame three araaa: 

Conditioning: 



Inatruction and fundamentals: 
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Team play: 



What Is your practice with ragard to contact from Monday to Thursday? 



Mltcallanaoui: 

Does your team use a special drink or salt additive during the susMr 
months? 

Drink: v es no 

Salt additive: v es ______ no 

If yes, what dr.lnk: ^^_^_^________ 

If yes to salt Item, how Is salt administered? 

Tf you give liquids, on what interval basis are th«y administered to 
your players? 



Do you have all your players wrap ankles for practice or games? 
(Check one or more that apply). 

Games, all players _____ 

Practice, all players 

Gamei, selected players 

Practice, selected players ___^__ 

None _____ 

What is your philosophy of football? (Why are you in coaching? The 
game's contribution to youth. Its relationship to other school 
programs, and so forth.) 
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FART TWO - ASSISTANTS 



1. PlavlM ExDTlance; 



2. 



High School 
Jr. High School 
Colleg* 
Profetslotutl 

Coaching ExDTlw: 

Levi 

Jr. High School 
High School 
Jr. Coll«g« 
Coll«g« 
Professional 



3. 



Education ; 



Start vr 
Sub 



Duty or 



Potltlon 



school 



Malor Piald 



Minor Fiald 



School or 
Location 



a. Did you have a courae In football coaching? 



yei 



no 



b. A course in first aid? 



_y«» 



nu 



c. A course in athletic training? 



yes 



no 



ERIC 



217 



APPENDIX D 
BQUIPHENI DATA FORM 



EQUIPMENT DATA FOBM 
EPTDgMIOLOGY QT HIGH SCHOOL FOOTBALL IMTURIES 

The Uaivertlty of North Carolina 
Sactlon III - Bqulpmiot Data 



Study Number 

5354 
NAME: 



School Number 



Laat 



Fir at 



Middle 



A. HELMET 



Make 



Model Nuabar 



Condition 



3. 



5. 



Shell 


2. 


Type 




(1) Hard Shell 

(2) Soft Shell 

(3) Soft Strip 
Other 




(1) Suapension (full) 

(2) Suapenaion/padded 
<3) Padded 

^4^* Other 


Face Maak 

(1) cage 

(2) One-bar 

(3) Two-bar 

(4) QB 
(5^ Other 


4. 


Neck Protection 
(1) Yai (2) No 

(1) Yai (2) No 


Rear 
Insert 

Neck 
Roll 


Mouth Piece 


6. 


Helmet Fit 




(1) Dentist fitted 

(2) Self fitted 

(3) Don't use one 
Other 




(1) Good 

(2) Too Large 

(3) Too Small 

(4) Suapension Up 

(5) Shims Thin 

(6) Chin Strap Off -Canter 
fTi other 



B. SHOES (Game) 
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Make 



Hod«l 



Condition 



1. Stvla (1) Highs 

2. Cl— ti 



(2) Lows (3) 3/4 (4) Oth«r 



3. HmmlB 



(1) 
(2) 
(3) 
(4) 
(5) 
(6) 



Short MfttAl 
Short Nylon 
Long Hatnl 

Long Itylcn. 
Soccor Typo 
Other 



(X) 
(2) 

(3) 
(A) 
(5) 
(6) 



Short HotAl 
Short Hylon 
Long Motal 
Long Miylon 
Soccor Typo 
Othor 



If practice shoot aro not 
item and snclrdo It. 



as gano shoos, uso second code to right of 



C. SHOULDER PADS 



Hake 

1* Position Construction 

(1) Lineman 

(2) Back 

(3) QB 

(4) Linebacker 

(5) Utility 

(6) Other_ 



Model Munber 



Condition 



2. lit 



(1) Good 

(2) Too Large 

(3) Too Small 

(4) Too Little Distance Between 
Neck and Pad 

(5) Too Much Distance Between 
Neck and Pad 

(6) Epaulets Not Over Point of 
Shoulder 

(7) Other 



D. HIP PADS 



Make 



Model Number 



Condition 



1. Fit 



(1) Good 

(2) Worn High 

(3) Worn Low 

(4) Tr limned 

(5) Other 
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THICK PADS 



Hake 

1. Pl*C«BHt 

(1) Good 

(2) High 

(3) Low 

(4) Too SiMll 

(5) Other 



3. Maf rial 

(1) Hard Shall 

(2) Soft Shall 



Modal Nunbar 



Condltlm 



2. SlMl 

Approxinately 



Inchaa 



KNEE PADS 



Make 
1. Placaman^ 

(1) Good 

(2) High 

(3) Low 

(4) Too Small 

(5) Other 



Model MuiBbar Condition 
2. 

Approximately 



Inchea 



Material 



(1) Hard Shell 

(2) Soft Shell 
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APPENDIX E 
CODIMC AMD CIASSIFICATIOM SPBCIFICAIIONS 



gPTDBMIOLOGY OF HIGH SCHQQI. TOOTBALL IHIURIES 
SECTIOH I POPWLATIOM DATA 
OODIMG SPBCIFieAIIOKS 



Column Itwi 



1-4 
5-7 



8 



Study Number 
School Number 



Age 



Grade 



10 



Race 



11-12 Height 



13-15 Weight 



16 Football 

Experience 



claaalflcatlon 

See attched llat of code 
aaaignmenta 

13 year a 

14 year a 

15 yeara 

16 yeara 

17 yeara 

18 yeara 

19 yeara 
2(H yeari 
unknown age 

7th grade 

8th grade 

9th grade 
10th grade 
11th grade 
12th grade 
Post graduate 
Unknown grade 

White 
Negro 
Indian 
Unknown Race 

(in Inches) 
Unknown Height 

(in pounda) 
Unknown Weight 

Total years 
Unknown 



code 

3000-5999 
700-999 

3 
4 
5 
6 
7 
8 
9 
0 
X 

7 
8 
9 
0 
X 
2 
3 
X 

1 
2 
3 
X 

00-99 
XX 

000-999 
XX 

00-99 
XX 
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17 



18 



19 



20 



21-22 





CleeelflcAtloa 




nigii dcnooi 


1 yeer 


1 




2 yeere 


2 




3 yeere 


3 




Hone 


0 




UnknoMi 


X 


Junior ttlgn 


1 y«ftr 


1 


School 


2 yeere 


2 


ucpsTittnco 


3 yeere 


3 




None 


0 




tlkiknoim 


X 


Bcp#rioiico 


1 yeer 


1 


below tho 


2 yeere 


2 


Junior High 


3 yeere 


3 


level 


4 yeere 


4 




5 yeere 


5 




6 yMr« 


6 




7 yMra 


7 




8 yMTi 


8 




9 y«Ars 


9 




Non« 


0 




Unknown 


X 


Doot Athlete 




1 


play other 


No 


2 


Sport? 


Unknoim 


X 


If yeSy whet 


Basketball 


01 


other eport 


BaMball 


02 


or eport ■? 


Svinnlng 


03 




Track 


04 




Wraatllng 


05 




Soccer 


06 




Golf 


07 




Tennie 


08 




Basketball and Track 


09 




Baseball and Track 


10 




Basketball and Baseball 


11 




Basketball. Baseball and Track 12 




Baseball and Wrestling 


13 




Track and Wrestling 


14 




Baseball and Golf 


IS 




Wrestling and Tennis 


16 




Basketball and Golf 


17 




Basket*^ all and Tennis 


18 




Basketball, Golf, and Wrestling 19 




Soccer and Baseball 


20 




Track and Golf 


21 
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Column It«n 



ClAiatflcAtlon Cod« 

Track and Soccer 

Track &rd Tennis 

WresM:^«, Golf, and Baaaball 

Baseball, Track and Wraatllng 

Swlming and Track 

Soccer and Wrestling 

Basketball, Baseball, and Wrestling 

Basketball, Baseball, and Golf 

Wrestling and Golf 

Unknown 

No In ColuoBi 20 
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22 
23 
24 
25 
26 
27 
28 
29 
30 
XX 



23 Did athlete ever 
have formal in- 
struction in 
tumbling In 
Physical Educa- 
tion program? 

24 Did athlete ^^r^r 
have formal in- 
struction in gym- 
nastics in Physi- 
cal Education pro- 
gram? 

25 Did athlete ever 
have formal in- 
struction in 
weight training 
in Physical Educa- 
tion program? 

26 Was athlete a 

varsity or Junior 
varsity level 
player? 

27-28 Estimated time 
played in each 
game by athlete 
last season 

29 Did athlete have 
a physical exam- 
ination prior to 
this season? 

30 Circumstances of 
Che physical 
examination 



Yes 

No 

Unknown 



Yes 

No 

Unknown 



Yes 

No 

Unknown 



Varsity 

Junior Varsity 
Uhknown 



Number of minutes 
Unknown 



Yes 

No 

Unknown 



Fhyslcian(s) examined entire team, or a 
large number of boys at one specified 
time 



1 
2 
X 



1 
2 
X 



1 
2 
X 



1 
2 
X 



00-99 
XX 



1 

2 
X 
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2X3 



Colunm Item 



31 



Place physical 
exam too place 



Claaaificatlon 

Family phyalclan axaalned boy privately 
Family phyalclan certified boy's health 
from prior knowledge of boy, not from 
physical exaadnatlon 
Team physician sxaalned boy privately 
Doctor reputed to be "easy" on pre- sport 
physicals did examining or certi- 
fied health 
School physician provided the examina- 
tion 

Father vas physician and he certified 

son's health 
Examined by physician in the Upward 

Bound program 
Examined by physician at the Health 

Department 
Other, specify 
Unknown 

No response in Coluxnn 29 

Physician's office 
School gynsiaslum 
Health Department 
Boy's home 
Hospital 
Unknown 

No In Colunn 29 




5 

6 

7 

8 

9 
0 

X 



1 

2 
3 
4 
5 
X 



32 Were Joints and 

extremities 
examined? 



Yes 

No 

Unknown 

No, in Colunn 29 



1 
2 
X 



33 In what manner 

was blood pres- 
sure checked? 



With cuff around upper arm 
Listened with stethescope 
Other, specify 
Did not take It 

unknown 

No in Column 29 



1 
2 
3 
4 
X 



34 Huw was athletes 

heart checked? 



Listened to It with stethescope to bare 

chest 1 
Listened to it with stethescope over 

shirt or other clothing 2 
EXT. 3 
Was not checked 4 
Unknown X 
No In Column 29 
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Colmwn Item 



Classification 



35 Was athlete check- 

ed for hernia or 
rupture? 
(Method) 



36 Has athlete had an 

Injury previously 
which caused him 
to miss at least 
a week of foot- 
ball play? 

37-38 If yes, what part 
of the body was 
injured? 



Cough 
Strain 

Breathe deeply 

Unknown 

Did not check 

No In Column 29 

Yes 

No 

Unknown 



Head 

Eye(s) 

Mouth 

Teeth 

Bar 

Face 

Neck 

Throat 

Nose 

Shoulder 

Collar Bone 

tapper Arm 

Lower Arm 

Elbow 

Hand 

Spine 

Back 

Pelvis, Hip(s) 
Buttocks 
l^per Leg 
Knee 

Lower Leg 

Ankle 

Foot 

Ribs 

Viscera 

Finger (s) 

Toe(s) 

Spleen 

Chin 

Groin 

Testicles 

Stomach 

Heel 

Thumb 



1 
2 
3 
X 
4 



1 
2 
X 



01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
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Column Item Cl««ilflc»tl<m Cod# 

Chest 36 

Sternum 37 

Kidney 38 

Coccyx 39 

Lung 41 

Wrist 42 

Achilles Tendon 43 

Jaw 44 

Navel 45 

* Side 46 

unknown XX 

e 39-40 What type of Abrasion 01 

Injury sus- Contusion 02 

talned Laceration 03 

Puncture Wound 04 

Sprain 05 

Fracture 06 

Strain 07 

Internal Injury 08 

Heat Exhaustion 09 

Muscle Contusion 10 

Heat Stroke 11 

Joint Contusion 12 

Bum 13 

Dislocation 14 

Separation 15 

Inflanmatlon 16 

Infection 17 

Nerve Injury 18 

Hemorrhage 19 

Concussion 20 

Foreign Body 21 

Ruptured Blood Vessel 22 

^ Tom Ligament 23 

Pulled Muscle 24 

Tom Tendon 25 

Boll(s) 26 

Tom Cartilage 27 

Blister (s) 28 

Hemla 29 

Chipped Bone 31 

Slipped Disc 32 

Pinched Nerve 33 

Unknown XX 
No in Column 36 

41-42 How many days be- Number In days 07-99 

yond the seven Unknown XX 

mentioned were No In Column 36 



ERIC 



226 



Column Item Claatlflcatlon Code 

misted because of 
this previous 
football Injury? 

43 Do you wrap Yes 1 
ankles? No 2 

Unknown X 

44 When are they Before both games and practices 1 
wrapped? Before games only 2 

Before practices only 3 

Only post- Injury 4 

Utdcnown X 
No In Coluon 43 

45 Do you wrap knee(s)? Yes X 

No 2 

unknown X 

46 When are they Before both games and practices 1 
wrapped? Before practices only 2 

Before games only 3 

Only post- Injury 4 

Unknown X 
No In Column 45 

47 Do you tape Yes 1 
«nkle(s)? No 2 

Unknown X 

48 When are they Before both games and practices 1 
taped? Before games only 2 

Before practices only 3 

Only post- injury 4 

Iftiknown X 
No in Coluim 47 

49 Do you tape Yes 1 
knee(s)? No 2 

Unknown X 

50 When do you tape Before both games and practices 1 
knee(s)? Before games only 2 

Before practices only 3 

Only post- injury 4 

Unknown X 
No in Column 49 
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CoXunm Item Cl*«tlflcatlon Cod< 

51-52 What did boy do Did some running, n.«,e. 01 

during tuniiMr to Worked with weights 02 

get or etey in Weights end running 03 

proper physical Weights end ran one nils per dey 04 

condition for Weights and heavy work 05 

football? Heavy work (construction) 06 

Weights, distance running and wind 

sprints 07 

^ Weights, ran and sxergenle 08 

* Weights, running, heavy work and foot- 
ball caap 09 
Weights, distance running and sprints 

' daily 10 

Weights, running and football canp 11 

Running and tennis 12 

Swimning, running and weights 13 

Farm work and running 14 

Baseball 15 

Swinming and suMer basketball 16 

Basketball 17 

Weights and sprints three tines weekly 18 

.worked Saturdays 19 

Swimning and hiking 20 

Weights, running and baseball 21 

Worked, n.e.c. 22 

Worked and basketball 23 

Weights and basketball 24 

Heavy work and running 25 

Sprints and 'Siorked-out" 26 

•*Worked-out" 27 

Ran, weights and basketball 28 

Nothing 29 

Swimning and golf 30 

Water skiing 32 

t Running and baseball 33 

Swimning 34 

Sprints and agility work 35 

Coach's prescribed program 36 

Weights and swimning 37 

Touch football 38 

One week football ctaip 39 

Swimming and running 40 

Softball, tennis and heavy work 41 

Tennis 42 

Jogging 43 

Softball and "worked-out" 44 

Running and basketball 45 

Farm work and baseball 46 

Swimning and baseball 47 
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Colunin Item 



CXasttflcatlon 



53-54 Why I0 boy play- 
ing football? 



Swlinnlng, running and boxing 48 

Swlnming, running and baatball 49 

Baaaball and baakatball 50 

Soccer and valghts 51 

Soccer, bateball and awianlng 52 

Soccer, weight ■ and awlmlng 53 

Soccer, running and weight a 54 

Weights, baseball and basketball 55 

Baseball and heavy work 56 

Bicycle riding and weights 57 

Rope jumping 58 
Swimming, running, basketball and tennis 59 
Running, basketball, baseball and 

swinmlng 60 

Tennis, baseball and weights 61 

Running and golf 62 

Weights, running, swlmnlng and golf 63 

Swlmning and work 64 

Karate, surfing and construction work 65 

Cut grass 66 

Running and cut grass 67 
Isometrics, tennis, running and sprints 68 

Work, running and weights 69 

Working, weights and agility drills 70 

Weights and swinmlng 71 

Golf 72 

Unknown XX 

Likes or loves the game 01 

Enjoys the game 02 

Likes to play 03 

Wants to win (win games, etc.) 04 

Wants to play some sport 05 

Loves the contact 06 

Por fun 07 
Self discipline, makes self a better man 08 

It is the best sport 09 

Loves to hit 10 

Likes the game and to hit 11 

To get a scholarship to college 12 

Think it will help In track 13 

The excitement 14 

For the attention of girls 15 

"Want to bust somebody" 16 

Keeps you in good shape 17 

Just want to 18 

Coach wants me to 19 

To kill somebody 20 

To prepare for wrestling 21 

Personal satisfaction I get 22 
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Column Item 



Claatlflcatton 



Coda 



In order to become famoue 23 
In order to meet people 24 
Team %rork 25 
For good health 26 
To learn 27 
To represent achool 28 
It la challenging 29 
I am itupld or crasy I gueaa 30 
To help the team 31 
To help the school to vin 32 
To be a pro playar someday 33 
It makes a man of you 34 
I like the con|»etitlon and tha contact 35 
I want to kick 36 
To get in shape £or basketball 37 
A chance to be cm a championship team 38 
For the coii|>etitlon, contact, fellow- 
ship and chance for college 39 
I play this sport best 40 
For contact and to win 41 
Do not know 42 
For the popularity it brings 43 
It relieves frustrations 44 
It keeps me out of trouble with teachers 

and grades 45 

Because I am big 46 
It is the only reason I come to school 

at all 47 

I want to become a pro 48 

I love acting, so I love football 49 

To get in shape for baseball 50 

To build niyself up 51 

}ty mother made nty play 52 

In order to lose weight 53 
I was Just interested in what went on 

at football 54 

It relieves tension 55 

Helps ray ability to play other sports 56 

I like the hard work 57 

It is a family tradition 58 

Unknown XX 



55-79 Blanks 



Blanks 



80 



Card Type 



Section I Population Data 
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EPIDEMIOLOGY OP HIGH SCHOOL FOOTBAU. IKIURIES 
SgCriON II INJURY DATA 
CODING SPECIFICATIONS 



Column Ittm 
1-4 Study Number 
School Munber 



5-7 

8 



10 



11 



12 



13-14 



15 



Where did Injury 
occur? 



Old injury occur 
during? 



Game opponents 
Cleteiflcatlon 



Was game at home 
or away? 



In vhat quarter 
of the game did 
injury occur? 



Flayer's estimate 
of time played 
before the injury 
occurred 

Was Injured a 
starter? 



Classification 



See attached list of code assignments 

Game Field 
Practice Field 
Locker Room 
Training Room 
Activity Bus 
Other 
Unknown 

Game 
Practice 
Other 
Unknown 

4A 
3A 

2A or U 
Unknown 

If other than 1 in Column 9 



Home 
Away 
unknown 

If other than 1 



in Column 9 



First 

Second 

Third 

Fourth 

Unknown 

If other than 1 in Column 9 

Number of minutes 
Unknown 

If other than 1 in Column 9 



Yes 

No 

Unknown 

If other than 1 in Column 9 



3000-5999 

700-999 

1 
2 
3 
4 

5 



1 
2 

X 

1 
2 
3 
X 



1 
2 
X 



1 
2 
3 
4 
X 



00-99 
XX 



1 

2 
X 
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Colungi Item 



Cl«<il£lcatlon 



code 



16-17 Position played 
when injured 
(•tarred on 

form) 



^nd, Defense 

End, Offense (Tight) 

End, Offense (Split) 

Tackle » Defense 

Tickle, Offense 

Guard, Defense 

Guard, Offense 

Center 

Linebacker 

Quarterback 

Balfback, Defense 

Halfback, Offense 

Flanker 

Wingback 

Safety 

Fullback 

Blocking Back 

Slotback 

Kicker 

Middle Guard 

Tailback 

Other 

Unknown 



01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
XX 



18-19 Second position 
played by Injured 

20-21 Type of injury 



Same code structure as above (enter 
blanks if only one position played) 



Abrasion 


01 


Contusion 


02 


Laceration 


03 


Puncture Wound 


04 


Sprain 


05 


Fracture 


06 


Strain 


07 


Internal Injury 


08 


Heat Exhaustion 


09 


Muscle Contusion 


10 


Heat Stroke 


11 


Joint Contusion 


12 


Burn 


13 


Dislocation 


14 


Separation 


15 


Inflammation 


16 


Infection 


17 


Nerve Injury 


18 


Hemorrhage 


19 


Concussion 


20 


Foreign Body 


21 


Ruptured Blood Vessel 


22 
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CoXunm Item 



Cla»atflcatton 



22-23 Stcond Injury 



24-25 Part of the body 
Injured 



Tom Ligament 
Pulled Huacle 
Tom Tendon 
Boil (8) 

Tom Cartilage 
Blister (a) 
Hernia 

Chipped Bone 
Slipped Disc 
Pinched Nerve 
Other 
Unknown 

Same code structure as Colums 20-21 
(enter blanks If only one injury) 



23 
24 
25 
26 
27 
28 
29 
30 
32 
33 
34 
XX 



mm M 

Head 


01 


Kya« 


02 


Mouth 


OS 


Teeth 


Oh 


Ear 


05 


Face 


06 


Neck 


07 


Throat 


08 


Nose 


09 


Shoulder 


10 


Collar ^ne 


11 


Upper A£ijt 


12 


Lower Arm 


13 


Elbow 


14 


Hand 


15 


Spine 


16 


Back 


17 


Pelvis, Hips 


18 


Buttocks 


19 


Upper Leg 


20 


Kiiee 


21 


Lower Leg 


22 


Ankle 


23 


Foot 


24 


Ribs 


25 


Viscera 


26 


Finger (s) 


27 


Toe(s) 


28 


Spleen 


29 


Chin 


30 


Groin 


31 


Testicles 


32 


Stomach 


33 



ERIC 



233 



Column Item 



Claasiflcatlon 



Code 



26-27 
28-32 



Second part of 
Che body Injured 

Date of the Injury 



33 



33 



34-36 



Wat thla a new 

injury to part? 



Date of earlier 
injury 



Heel 3A 

Thumb 35 

Chest 36 

Sternum 37 

Kidney 38 

Coccyx 39 

Lung 41 

Wriat 42 

Achilles Tendon 43 

Jaw 44 

Navel 45 

Side 46 

Unknown XX 

Sane code structure as for Coluan 24-25. 
(enter blanks if no sacond injury) 



January 


OX 


February 


02 


Harch 


03 


April 


04 


May 


05 


June. 


06 


July 


07 


August 


08 


September 


09 


October 


10 


November 


11 


December 


12 


unknown 


XX 


Day 


01-31 


Unknown 


XX 


Year 1968 


8 


Year 1969 


9 


Year 1970 


0 


Unknown 


X 


Yea 


1 


No 


2 


Unknown 


X 


January 


01 


February 


02 


March 


03 


April 


04 


May 


05 


June 


06 


July 


07 
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Colunn ^tem Claaslflcattp n Code 

August 08 

September 09 

October 10 

November 11 

December 12 

Unknown XX 
No in Column 33 

Year 1965 5 , 

Year 1966 6 

Year 1967 7 

Year 1968 8 , 

Year 1?69 9 

Uciknown X 

No In Column 33 

37 Wat doctor aeen? Yes 1 

No 2 

unknown X 

38-39 Reason the doc* Pain 01 

cor was seen Swelling 02 

Bleeding 03 

Coach suggested 04 

RecuBTlng injury 06 

Doctor suggested 07 

Team doctor's orders 08 

Unconsciousness 09 

Unable to move legs 10 

Unable to speak 11 

Unable to move comfortably 13 

DizElnesB 14 

Disfigured 15 

Infection 16 

Loss of memory 17 ' 

Fainted or passed out 18 

Unknown XX 
No in Column 37 enter blanks 

40 Interval between Same day 1 

injury and receipt 1 day 2 

of Medical treat- 2-3 days 3 

ment 4-7 days 4 

S-t- days 5 

Unknown X 
No in Colunn 37 

41-42 What treatment was Sutures 01 

received for the Vhrap (ace) 02 

injury? Bandage 03 
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Column Itm Classlflcaclon 

X-ray 
Surgery 

Oral Madlcatlon 

Injection 

Fhyalcal Therapy, n*e.c. 
fieaalnaeion, n.e.e. 

EEC 

Ice or Cold 
Aspiration of Joint 
Whirlpool 



Aeplratlon, Oral Hedlcatlon and x-ray 14 

, X-ray and Caat 15 

Sling le 

X-ray and Fhyalcal Th«r«py 17 

X-ray and Wrap 18 

X-ray and Suturea 19 

X-ray and Injection 20 

X-ray and Hoapltallsatlon 21 

X-ray and Traction 22 

X-ray and Aaplratlon 23 

Hoepltallzatlon 24 

Caat 25 

Aaplratlon, Traction and Cast 26 

X-ray and Sling 27 

Heat 28 

Medication, Ice, Brace 29 

Salt 30 

Splint 31 

X-ray and Oral Medication 32 

X-ray and Whirlpool 33 

X-ray, Injection and Cast * 34 

Wtap and Heat 35 

X-ray, EEC and Hospital 36 

X-ray and Brace 37 

V Rest 38 

Wrap and Whirlpool 39 

X-ray and Crutches 40 

Aspiration and Whirlpool 41 

Ultrasound 42 

Set and PacK 43 

Hameas and injection 44 

Injection and Oral Medication 45 

Sutures and Injection 46 

Unkncnm XX 
None Received 

43 Was game or prac- Yea 1 

tics activity re- No 2 

sumed after Injury Unknown X 



235 



04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
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Column 



Claaalflcatlon 



44 



If player did 
not resume play, 
what did he do? 



45 



46 



47 



48-49 



If Injured player 
continued to play, 
how aoon after 
Injury did he 
return to activ- 
ity? 



If injured con- 
tinued to play, 
who made thia 
decision? 



How long did in- 
Jury prevent 
participation? 



Hospital 

Sat on bench 

Dressed and went home 

Sat out with ice on injured part 

Went to doctor's office 

Went in and placed part in whirlpool 

Walked it off 

Went in and applied haat 

Other 

Unknown 

Yes in Colunn 43 

Stayed in 
Next play 

First offensive or defensive series 

following injury 
Beginning of next period 
After half- tine 
1-5 odnutes 
6-9 minutes 
10-15 minutes 
16-30 minutes 
30+ minutes 
unknown 

No in Column 43 

Physician 
Trainer 

Student Trainer 

Coach 

Parent 

Self 

Unaware of injury 
Unknown 

No in Column 43 

Less than one day 

1 day 

2 days 

3 days 

4 days 

5 days 

6 days 
7+ days 
Unknown 



Condition of field 
or place where 
injury occurred 



Turf or grass - dry 
Turf or grass - wet 
Sparce grass - rough 



1 
2 
3 
4 
5 
6 
7 
8 
9 
X 



1 
2 

3 
4 
5 
6 
7 
8 
9 
0 
X 



1 
2 

3 

4 

6 
7 
X 



0 

1 

2 
3 
4 
5 
6 
7 
X 



01 
02 
03 
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Column Item Classification 



Sparc e grass - rocky 04 

Dusty or sandy 05 

Hard -packed clay 06 

Hard earth 07 

Mud 08 

Turf n.e.c, 09 

Dry hard surface, n.e.c. 10 

Dry, n.e.c. U 

Loose dirt 13 

Unknown jqj 

50-52 Activity at the Conditionina 

time of the Wam-up drills, n.e.c. 000 

Injury Reaction drills 004 

Running, n.k.c, , . 005 

Running, up-hill 006 

Shoulder rolls 007 

Sit -up s 008 

Leg rolls 009 

Wind sprints 012 

Horseplay 015 

Tug-of-war 018 

Stretching exercise 019 

Agility Drills 

Monkey rolls 020 

All fours drill 091 

Tire hazard 022 

Coffee grinder 023 

Tackling Drll lg 

Tackling drill, n.e.c. (tackier) 024 

Alabama drills, tackier 031 

One-on-one, tackier 026 

Head-on drill, tackier 027 

Form tackling drill, tackier 029 

Reaction tackling drill, tackier 032 

Tackling drill, n.e.c. Ballcarrier 040 

Head-on drill, ballcarrier 041 

Alabama drill, ballcarrier 042 

Ball carrying drill, n.e.c. 043 

One-on-two tackling drill 044 

Side line tackling drill 062 

Alabama drill, blocker 025 

Blocking Drills 

Two- on- one drill 045 

Trap blocking drill 046 

One-on-one blocking 047 
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Coluim Item Classification fiode 

Three-on-one blocklAg 048 

Croaa-body blocking drill 049 

Blocking with boarda 053 

Two- on- two blocking 051 

Eouipincnt Work 

7-man clod blocking 050 

2-man aled blocking 052 

Hitting dunalaa 057 

Holding dunmies 056 

Hitting sled from run 066 

Hitting Buckaroo nachina 054 

Other Prills 

King of the Hountain 075 

Bull In the ring 030 

Punt return drill 064 

Pasaing drill, receiver 030 

Pass defense drill 034 

Defensive end drill 035 

Passing drill, passer 064 

Pursuit drill 078 

Group Work 

Half-speed scrinnage 077 

Half-line blocking 074 

Goal line drill 075 

Offensive Scriamaae Situations 

Scrimmage, offensive, n.e.c. 100 

Running, n.e.c. 102 

Carrying ball, n.e.c. 103 

Drop back passing 112 

Receiving pass 109 

Blocking, n.e.c. 130 

Downfield blocking 135 

Other blocking 133 

Running pass cuts 110 

Defensive Scrimmaste Situationa 

Lateral pursuit 140 

Recipient of block LOS 143 

Rushing passer 148 

Tackling, n.e.c. 155 

Sideline tackling 152 

Downfield tackling 153 

Head-on tackle 156 

Open-field tackle 157 

Cross body tackle 158 
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Coluwn Item Classi f iclation cod» 

Tackling as blocked 159 
Tackling QB on rush 166 
Avoiding block 160 
Trailing play 164 . 

Recovering fumble 169 
Standing at sideline 161 

Scrinnage Speciality Activity 
Blocking punt 173 
Blocking PAT 174 
Returning kickoff 181 

' Returning punt 180 

Haking tackle under punt 183 
Being blocked under punt 184 

Blocking under punt 195 

Game Activity- Offenae 

Running ball laterally - QB 202 

Hit on drop-back-QB 204 

Being tackled head-on 211 

Being tackled LOS 213 

Being tackled downfleld 214 

Being tackled aldellne 215 

Being tackled in a croitd 216 
Being tackled with a croaa-body tackle/ 

block 217 

Being tackled from behind 218 

Being tackled, n.c.c. 212 

Carrying ball, n.e.c. 210 

Hit on ground after tackle 220 

Hit on ground after block 221 

Hit, on ground after recovering fuiable 222 

Hit while uncoiling from pile-up 223 

7 Hurdling downed player 225 

Blocking LOS 230 

Blocking on and by back 231 

• Throwing block, n.e.c. 232 

Throwing cross-body 233 

Blocking downflold 23A 

Running as pulled guard 235 

Forward roll after mlsalng block 237 

Throwing roll block 238 

Pass blocking 239 

Crab blocking 240 

Pstfsing, being tackled after release 250 

Drop back pass hit after release 252 

End fighting off block 260 

Trailing play, n.e.c. 262 

Running pass cuts 265 
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Column Item Classlf iclation Code 

Keceiving pass, n.e.c. 270 

Receiving pass being hit 271 

\ Recieving pass downfield 272 

Diving CO catch pass 275 

^ Game - Defensive Activity 

Pursuing to tackle, blocked from side 300 

Chasing ballcarrier, n.e.c. 301 

* Chasing from behind, n.e.c. 303 t 

Chasing QB, n.e.c. 304 
Charging Into offensive backfleld, n.e.c. 305 
Recovering ball, false acart 310 ^ 
Tackling QB In dropback 350 
Pursuing ball carrier on all fours, lat- 
erally 356 
Cutting to Intercept pass 308 
Positioning for p«ss defense 309 
Stopping after tackle was snde 311 
Running, n.e.c. not ballcarrier 313 
Being blocked LOS 318 
Heetlng blocker with forearm 319 
Tackling, n.e.c. 320 
Tackling, while being blocked 321 
Tackling LOS 323 
Tackling, openfleld 324 
Tackling from behind 325 
Tackling at sldellrie 326 
Tackling head-on openfleld 327 
Gang tackle participation 328 
Tackling head-on LOS 329 
Attend ting tackle 33? 
Blocked LOS 330 
Double- teamed LOS 331 
Trapped LOS 332 
Being blocked downfleld 333 
Being shoulder blocked 334 
Hurdling line 342 
Hurdling to avoid plllng-on 345 
Flghtlng-off blocker 360 
Hit on ground after block 361 
Going after loose ball 362 

Game - Speciality Activit y 

Ukider punt, n.e.c. 400 

Tackling under punt 402 

Being blocked under punt 403 

Blocking under punt 404 

Receipt of multiple blocks under punt 406 

Blocking punt W 
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Colunn Item CUsttf Ication Code 

Returning punt, n*e,c, 409 

Punting 430 

PAT offensive blocking 410 

PAT kicking 412 

PAT hurdling line to block 415 

Under kickoff, n.e.c. 420 

Being blocked under kickoff 421 

AtteB|>ting teckle under kickoff 422 

Blocking under kickoff 423 

Tackling under kickoff 424 

Open-field blocking under kickoff 425 

Returning kickoff 427 

Other Gene Situatione 

Pre-gaae vam-upt 440 
Accumulation of minor blowt over whole 
game or participation in football 

generally 500 

Fighting 470 

Unknown 599 

53-55 Cause or agent Blow from Object 

of the injury Ball 001 

Helmet, ballcarrier 002 

Helmet, tackier 003 

Helmet, blocker 004 

Helmet, opponent, n,e.c. 005 

Helmet, n.e.c. 006 

Shoulder pad, ballcarrier 010 

Shoulder pad, tackier Oil 

Shoulder pa'*, blocker 012 

Shoulder pad, n.e.c. 013 

Shoe or cleat (kicked) 015 

Shoe or cleat (stepped-on) 016 

Show or cleat, n.e.c. 017 

Knee, ballcarrier 020 

Knee, tackier 021 

Knee, blocker 022 

Knee, opponent 023 

Leg, opponent 024 

Elbow, ballcarrier 030 

Elbow, tackier 031 

Elbow, blocker 032 

Elbow, n.e.c. 033 

Fist 035 

Hand 036 

Finger (s) 037 

Forearm 038 

Thigh pad 040 
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Colvm Itm Classification Sfid* 



Hip 



045 



Object, unknown 049 
Falls 

Fall, btlng tacklad, am and hand extended 050 
Fall, after tackling, am and hand ex- 
tended 051 
Fall, after blocking 052 
Fall, tripped over downed player 054 
Fall, stunble, n.e.c. 055 
Fall, another player fell on extended 

Atm 056 

Fall while catching pass 057 

Fall after hitting dusoy 058 

Fall, leg caught under body 059 

Fall, foot imbedded In ground 061 

Fall, another player fell on top 063 

Fell, on tire 064 

Tripped, fell, n.e.c. 065 

Fall, n.e.c. 069 

rollleton with Object 

with ground, after fall 071 

With ground, after block 073 

VI th ground, after tackling 074 

With ground, after being tackled 075 

With ground after being blocked 076 

With ground after hitting duMqr 077 

With ground, after undercut 078 

With ground, after Jui^ landing 079 

With ground, after dive 080 

With ground, n.e.c. 085 
With ground after being thrown down on 

tackle 086 

Collision with sled 087 

Collision with dumiqr 088 

Collision, n.e.c. 089 

Contact with Sha ^tt- Roueh or Hard Oblect 

Pipe 090 

Fence 091 

Loose Headgear 093 

Overlapping facexuards 092 

Helnet 094 

Blocking board 095 

Helnet part or pads 096 

Exposed pad 097 

Shoulder pad 098 

Rock 099 
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Coluan Item 



Clatalticiation 



Glass 100 

Sideline cable 101 

Telephone pole 102 

Metal on sled or machine 103 

Tire 104 

Cleat or shoe 105 

Bench - at out of bounds 106 

Rough, hard surface 107 

Ill-fitting . Broken or Defective 
Equipittent 

Iiq>roper fit of helmet 110 

Broken suspension or webbing 1.12 

Ill-fitting shoes 114 

Defective cleats 115 

Hitting without pads 116 

Broken face-bar 117 

Ill-fitting hip pads 119 

Helmet cane off, n.e.c. 109 

No cleat on screw 115 

Cauttht in or Between Obi acts 

Caught in helmet 118 

Caught between two helmets 120 

Between knee and ground 121 

Caught in shoulder pads 122 

Between two shoulder pads 123 

Caught in jers^jr 125 

Caught in thigh pads 127 

Caught in or between, n.e.c, 130 
Arm caught between running ballcarrier's 

legs 131 

Caught in face mask 132 

Torsion 

Twisted, two men tackling 135 

Twisted, gang tackle foot ioibedded 136 

Twisted on cut, no contact 138 

Twisted on landing, no contact 140 

Twisted, being tackled 142 

Twisted, avoiding block no contact 144 

Twisted when hit high 148 

Twisted while being blocked, feet planted 150 

Twisted while being blocked, feet not 

planted 151 

Twisted while blocking, n.e.c* 152 

Whiplash, blow from behind 155 

Twisted when dragged by ballcarrier 157 

Hyperextension 159 
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Clai»lflc*tion Cod» 

Twisted by tackier 161 

Twisted going £or thrown bell 162 

Twisted while tackling, n.e.c. 163 

Hung cleat In turf 165 
Strain on previously injured part, knee 

or ankle 166 

Stepped On or In Object 

Hole no 

Rough or uneven surface 172 

Rim of tire 173 

Glass 175 

Player's foot 177 

Rock 178 

Sandy spot on field 179 

Mud hole, or muddy area 180 

Equipment left on field 181 

Helmet of another player 182 

Wet, slippery grassy area 183 

P^e-up 

Pile-up, LOS 185 

Pile-up, n.e.c. 186 
Pile on recover of fuable or loose ball 188 

Illggal Acts 

Clipping 190 

Crackback clip 191 

Hit late while down 192 

Piled-on 193 

Face mask grabbed 194 

Spearing 195 

Hit out-of-bounds 197 

Illegal act, n.e.c. 198 

Improper Technique 

Blocking, head down 200 

Tackling, head down 201 

Iiqproper technique, n.e.c. 203 

Blocking with head on sled 204 

Arm tackling 206 

Mo mouthpiece worn 207 

Coach manhandled player 208 

Inadequate warm-up kicker 209 



Inadequate Care 
Blisters and bolls 
Minor cuts 



210 
212 



245 

Colmm Ittm Cl»»»iflcatlon Cod» 

Heat 

Heat 215 
Other 

General 220 

Own weight caused joint to give In 222 

Accumulation of blows 224 

Aggravation of old Injury 226 

Collision with Person 

Ballcarrier with tackier 230 

Ballcarrier with tackier, head-on 231 

Ballcarrier with tackier, from side 232 

Ballcarrier with tackier, fron back 233 
Ballcarrier with tackier, from blind side 234 

Ballcarrier by gang tackle 235 

Ballcarrier hit from both sides 236 

Pass rush gang tackle 237 
Ballcarrier hit while held up by a 

tackier 238 

Tackier, with ballcarrier from side 240 

Tackier, with ballcarrier from head-on 241 

Tackier, with ballcarrier, n.e.c. 241 

Tackier, with much heavier ballcarrier 243 

Receipt of block from front 250 

Receipt of cross body block 251 

Receipt of roll block 252 

Receipt of block from side 253 

Receipt of block high and low 254 

Receipt of block, n.e«c. 256 

Receipt of block from b^ind 255 
Collision with another lineman, defensive 260 

Collision with another defensive back 262 
Collision with another lineman, offensive 264 
Closing moment play - pile on ballcarrier 266 

Unknown 999 

56 Head position when Chin tucked, head straight 1 

injury was re- Chin tucked, head to right 2 

celved Chin tucked, head to left 3 

Chin extended, head straight 4 

Chin extended, head to right 5 

Chin extended, head to left 6 

Normal eyes front position 7 

Back of head struck ground 8 

Ukiknown X 
Not applicable no head injury 
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Colmnn Item 

57-58 Synptona resulting 
from Injury to 
heed 



59-62 Blanks 



Clessl fleet Ion Code 

Headache 01 

Headache and visual disturbance 02 

Headache »nd mesiory loss 03 

Headache and unconsciousness 04 
Headache, visual disturbance and memory 

loss 05 
Headache, visual disturbance and uncon- 
sciousness 06 
Headache, visual disturbance, memory 

loss and uncmsciousness 07 
Headache, memory loss and unconsciousness 08 

Visual disturbance 09 

Visual disturbance and memory loss 10 

Visual disturbance and unconsciousness 11 
Visual disturbance, memory loss and 

unconsciousness 12 

Memory loss 13 

Memory loss and unconsciousness 14 

Unconsciousness only 15 

Unknown XX 

None 00 
Not applicable no head injury 

Blanks 



63 



Interviewer 



Robey 

Mueller 

Blyth 

DeWalt 

Jamerson 

Ward 

Gay 

Unknown 



1 
2 
3 
4 
5 
8 
9 
X 



64-68 Date of Interview 



Month 

Day 

Year 



Unknown 



01-12 
01-31 

8 

9 

0 

xxxx 



69 



Film check 



Confirmed 
unable to locate 
Discrepancy 
Unknown 

Film not available 
Non-game Injury 



1 
2 
3 
X 
4 
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70-79 Blank 
80 Card type 



^laaatfl^^|,0^ 
Blanks 

Section II - injury data 



APPENDIX F 
HEUIET FIT CRITERU 
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Excess novMiene of helmet* either £ron side to side or up end down. 
Too Smell 

Helmet too high on forehead - Should be finger width ebove eyebrow - 
Eer holes should be even with auditory canal. 

Si^ ^ pe ps^oyi Up 

Top of suspension not tight and suspension hitting helant shell* 
Shims Thin 

Cheek pads too thin which causes excess movement of helmet from side 
tc side. 

c^tq strw Off cgnt^r 

Chin piece not centered on chin. 

f 
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FIGURE II 

CONTACT PROGRAM FOLLOWED BY STUDY SCHOOLS PAKTICIFATIMG 
IN LIMITBD COHTACT PROGRAM 1971 - 1972 

First W««k of Pr«ctlc« (HaliMt and ShoM) 
A. Stress Drills for Conditioning 

1. AglUty drills 

2. Conditioning drills 
B* Exsrclsas 

1. Stretching snd flexibility exercises 

2. Strength exercises (Isometric and Isotcolc) 

3. Isometric neck exercise 

4. Bridge exercises for the neck 

C. Running - Start short distances and increase dally, both distance 
and sprints 

Second Week of Practice (First week In pads) 

A. Continue eni^sls on conditioning drills 

B. Continue exercises for flexibility and strength 

C. Continue neck exercises 

D. Continue to build endurance by running both sprints and distance 

E. Begin live blocking and tackling drills 

1. Stress proper fundamentals and techniques of execution 

2. Tackier and ballcarrier or blocker and blocker never more than 
two-thirds yards apart 

F. It was deemed desirable for contact work to be limited only to the 
extent necessary consistent with the need to teach skill exeontlon. 
Sled and Dunny work werr to be emphasized for teaching the proper 
methods of blocking and tackling Instead of live work. 

Third Week Until First Game 

A. Practice sessions limited to no longer than one hour and thirty minutes. 



(Contact Program Followed by Study Schools Participating in Linitad Contact 
Program 1971*1972 ?lgure II. continued from page 249) 

B. Scrinnagaa limited to twice a week (middle and end of week) 

C. Continued restrictions on live blocking and tackling drills with 
emphasis on teaching proper fundamsntala and proper skill execution 
(Limit on distance between contestants still two to three yards). 

HOTE: No live punt coverage or kick-off coverage , 

IV. Practice After First Game Until End of Season 

A. No live full scrimmages 

B« Continue fundamental work on sleds and dunaiea 

C. No live blocking and tackling activity of any kind. 



